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EXECUTIVE SUMMARY

Light non-aqueous phase liquid (LNAPL) is present in soil at the Former Manufacturing Plant (FMP) area
of the Sherwin-Williams/Hilliards Creek Site (Hilliards Creek Site or Site). Investigations of, and interim
actions to control, the LNAPL have been conducted under the oversight of the United States Environmental
Protection Agency (USEPA) and New Jersey Department of Environmental Protection (NJDEP) since the
late-1980’s. The nature and extent of the LNAPL, based on several lines of evidence, was presented in the
FMP Remedial Investigation Report (RIR) (Weston, 2018). The FMP RIR also included preliminary
conclusions regarding controls (i.e. limiting factors) on LNAPL recoverability and mobility that were
originally provided to USEPA at a December 2016 meeting.

To better inform decisions about how to best address the LNAPL, Sherwin-Williams conducted an
extensive supplemental sampling program designed to better refine its understanding of a number of key
issues:
e The extent to which Site geology and hydrogeology may have influenced historical LNAPL
transport and current LNAPL mobility and recoverability;
e The composition, vertical and horizontal extent and residual saturation levels (LNAPL content
within the soil matrix) of the LNAPL;
e Therole of the LNAPL as a source of dissolved-phase constituents in groundwater and vapor-phase
constituents in soil gas; and
e Mechanisms that may be responsible for degradation of the LNAPL and attenuation of dissolved-
phase constituents in groundwater.

Field investigation activities were conducted pursuant to the LNAPL Investigation Work Plan (Work Plan;
EHS, 2017) that was accepted by USEPA on July 25, 2017, following a series of comments and responses.

The results of the recently-conducted investigation as well as historical data collected during and prior to
the remedial investigation (RI) have been analyzed consistent with USEPA and Interstate Technology and
Regulatory Council (ITRC) guidance (USEPA, 2005 and ITRC, 2009b) to answer several questions of
significance in determining the appropriate approach(es) to addressing the LNAPL:

Geology and Hydrogeology
e What is the spatial distribution of the fine-grained soil intervals relative to LNAPL sources?

e How do seasonal water table fluctuations contribute to mass losses and residualization (trapping of
LNAPL within soil pores) of LNAPL?

Investigation activities found that fine-grained soil (silts and clays) are present as both laterally distinct
zones and within pore spaces throughout the fine sand matrix within the historical range of
groundwater fluctuations across the FMP area. These finer-grained soils have the potential for higher
residual LNAPL saturations than coarser-grained soils because it is more difficult for the LNAPL to
move out of the smaller pore throats in the finer-grained soils. Additionally, fluctuations of
groundwater levels (up to four feet annually) have allowed redistribution of mobile LNAPL, thereby
reducing saturation levels and LNAPL mobility. That is, while sufficient LNAPL heads may historically
have been present to drive migration into fine-grained soils, and mobile and recoverable LNAPL was
historically present, continued water level fluctuations and other mass loss mechanisms have effectively
trapped LNAPL within or below these finer-grained soil horizons.

Nature and Extent of LNAPL
e  What were the natures of the historical releases?

ix
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e What are the physical and chemical properties of the LNAPL and how are LNAPL constituents
partitioned between LNAPL, vapor, sorbed, and dissolved phases?
e How is LNAPL laterally and vertically distributed within the subsurface?

The LNAPL is comprised of predominantly mineral spirits with some aromatic and monocyclic
aliphatic compounds (including volatile organic compounds [VOCs], semi-volatile organic compounds
[SVOCs], and associated tentatively identified compounds [TICs]) co-eluted within the LNAPL
mixture. Field observations indicate that the LNAPL is heavily weathered in the Seep Area, and
chemistry data show depletion of the aromatic fractions in the Former Tank Farm A area, potentially
a result of weathering or preferential dissolution.

In general, the effective solubilities of LNAPL constituents are low, but based on dissolved-phase
groundwater data from the LNAPL area, the LNAPL is a source of petroleum hydrocarbons (including
benzene, ethylbenzene, toluene, and xylenes [BTEX], and TICs) in shallow groundwater. However,
since the LNAPL is dominated by low solubility constituents, the magnitude of dissolved-phase
concentrations of LNAPL constituents in groundwater is inherently limited.

Residual LNAPL impacts have been observed within shallow soils extending from the Former Resin
Plant and Former Tank Farm A area to the Seep Area and Eastern Off-Property area. The lateral and
vertical distribution of LNAPL reflects the release, migration, and subsequent residualization history.
The lateral distribution of LNAPL impacts from the Former Tank Farm A area indicate that the
historical release created a sufficient LNAPL head such that lateral migration (both cross-gradient
and downgradient) and vertical migration below the water table (up to a depth of 24 feet bgs) occurred.
The presence of residual LNAPL impacts in the Seep Area and Eastern Off-Property areas are
primarily attributed to historical lateral LNAPL migration from the Former Tank Farm A area in the
direction of groundwater flow. The presence of a groundwater divide in the vicinity of Former Tank
Farm A and potentially the presence of fine-grained soils (see above) facilitated migration towards the
Eastern Off-Property areas.

A key finding from the investigation is that the majority of LNAPL mass is located at or below the water
table with the greatest vertical extent of LNAPL observed in the Former Tank Farm A area. LNAPL
impacts within the Former Tank Farm A area extend from the unsaturated zone to up to 14 feet below
the water table, in contrast to the residual LNAPL impacts in the downgradient areas where thicknesses
range from approximately 2 to 5 feet and are within the range of groundwater elevation fluctuations.
In some areas, prior estimates of the vertical distribution of LNAPL were greater than observed during
the 2017 investigation. This is attributed, at least in part, to LNAPL depletion over the investigation
history (extending back to the early 1990s).

Mobility, Recoverability, and Residualization of LNAPL
e What is the LNAPL mobility and potential recoverability at the FMP area?

Mobile LNAPL is absent on a Site-wide scale, but, as indicated by the presence of measurable LNAPL
in a small number of wells within the Seep Area, Former Tank Farm A, and the Former Service
Station/Tavern, there are some locations where mobile LNAPL is present. The observation of
measurable LNAPL in the wells occurs predominantly during periods of low water table conditions, a
result of local LNAPL drainage from the soil pores.

The extent of recoverable LNAPL is more limited and is confined to the Seep Area with recovery
volumes dominated by LNAPL removed from one well (H-3P). In all other areas, the monitoring data
and petrophysical testing has demonstrated that the LNAPL saturations are well below the literature
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values for residual saturation limits (the saturation level at which LNAPL is recoverable) in fine-
grained sands (up to 24 percent pore volume). The saturation levels measured by petrophysical testing
of soil cores are almost an order of magnitude lower than literature values (on average 3 percent) and
reflect the age of the plume and robust natural source zone depletion processes. The low saturations
are further supported by EPH concentrations below calculated and literature values for residual
mobility thresholds. The low LNAPL saturations (and associated low transmissivity and potential
recoverability) in combination with the seasonal variability in groundwater levels and soil
heterogeneity are key impediments to LNAPL recovery.

Natural Mass Losses of LNAPL and Dissolved-Phase Constituents
e s there evidence of natural source zone depletion (NSZD) processes in the LNAPL-affected areas
and/or natural attenuation in the associated dissolved phase groundwater plume, and what are the
dominant processes?
e  What are the implications of LNAPL presence on dissolved-phase plume longevity at this Site?

There are multiple lines of evidence indicating that natural degradation of LNAPL mass and dissolved
hydrocarbons is occurring in the vadose and saturated zones. The key mechanisms of mass losses
include volatilization and subsequent degradation within the vadose zone, dissolution into groundwater
and biodegradation in the dissolved-phase, and potentially direct degradation of LNAPL through
cleavage of aliphatic compounds and subsequent degradation of lower carbon chain by-products.

Key lines of evidence supporting natural mass losses of the LNAPL and natural attenuation of the
dissolved-phase constituents include:

e Biogenic heat signatures within the LNAPL plume area.

e Biogenic production of methane and carbon dioxide (and depletion of oxygen) within and
downgradient of the LNAPL area.

e Stable dissolved phase hydrocarbon concentrations in shallow groundwater proximal to the
LNAPL plume area.

o Suitable biogeochemical conditions for ongoing natural degradation of dissolved
hydrocarbons (and potentially direct degradation of LNAPL within the saturated zone) with
biodegradation rates for sulfate reduction and iron reduction likely constrained by the
availability of electron acceptors.

o A range of biologically-mediated processes contributing to saturated zone mass losses
including anaerobic mechanisms (iron reduction, sulfate reduction, and methanogenesis) and
aerobic respiration.

o Requisite populations of a variety of hydrocarbon degrading bacteria consistent with the range
of natural attenuation mechanisms (including anaerobic and aerobic processes).

e Baited biotrap data which provides conclusive evidence that biodegradation of ring structures
(such as alkylbenzenes and low- to medium-weight polycyclic aromatic hydrocarbons (PAHs)
and more easily degraded aliphatic compounds is occurring in shallow zone groundwater.

o Literature values for NSZD processes at other LNAPL sites range from 134 to 14,000
gallons/acre/vear, significantly exceeding LNAPL mass removal rates via active recovery
efforts (81 gallons of LNAPL was recovered from wells in the Former Tank Farm A and Seep
Area in 2017).

Based on the supplemental evaluations presented in this Report, the investigation objectives have been
achieved and the key data gap questions have been answered. Overall, the following key conclusions can
be made:

xi
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e Site operations ceased approximately 40 years ago and thus the primary sources of potential
additional releases to the subsurface were removed (e.g., tank farms, manufacturing and storage
areas).

e The LNAPL extends laterally from the Former Resin Plant and Former Tank Farm A area to the
Eastern Off-Property area and the Seep Area.

e The LNAPL extends vertically as deep as 24 feet bgs in the former Resin Plant/Tank Farm A area,
15 to 16 feet bgs in the eastern Off-Property area, and approximately 5 to 7 feet bgs in the Seep
Area.

e The extent of the LNAPL is a result of historical conditions when LNAPL saturations and heads
were sufficient to facilitate LNAPL migration from Former Tank Farm A towards the Seep Area
and Eastern Off-Property Areas. Natural source zone depletion processes and residualization
(associated with water table fluctuations) have reduced LNAPL saturations such that the LNAPL
saturations through the majority of the LNAPL-effected area are below residual saturation levels.

o The LNAPL plume is stable with redistribution occurring only within the existing LNAPL plume
footprint. In general, the LNAPL is neither mobile nor recoverable. The LNAPL is trapped in the
soil pores of the formation predominantly at or below the water table. Finer-grained soils (silts and
clays) present as both laterally distinct zones and within pore spaces throughout the fine sand matrix
are key controls on the mobility and recoverability of LNAPL, enabling higher residual LNAPL
saturations than coarser-grained soils. Fine-grained soils combined with water table fluctuations
and several years of recovery activities in the Seep Area have residualized and/or removed the
majority of the mobile LNAPL. Recovered LNAPL volumes have been substantially reduced, with
only 81 gallons of LNAPL recovered thoughout all of 2017.

o The LNAPL is a source of petroleum hydrocarbons (VOCs, SVOCs, and associated TICs) in
shallow groundwater within and immediately adjacent to the LNAPL. However, since the LNAPL
is dominated by low solubility constituents, the dissolved-phase concentrations of LNAPL
constituents in groundwater is inherently limited.

e There are multiple lines of strong evidence that natural degradation of LNAPL mass and dissolved
hydrocarbons is occurring in the vadose zone and saturated zone. The key mechanisms of mass
losses include volatilization and subsequent degradation within the vadose zone, dissolution into
groundwater and biodegradation in the dissolved-phase, and potentially direct degradation of
LNAPL through cleavage of aliphatic compounds and subsequent degradation of lower carbon
chain by-products.

This report has achieved the goal of refining the understanding of LNAPL at the Site. On this basis, the
LNAPL investigation phase of the project is considered complete with sufficient data to support discussions
regarding remedial decision-making.

xii
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1.0 INTRODUCTION

Pursuant to Administrative Order on Consent (AOC) Index No. II Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)-02-99-2035, EHS Support LLC (EHS Support), on
behalf of The Sherwin-Williams Company (Sherwin-Williams), is submitting to the United States
Environmental Protection Agency (USEPA) Region 2 New Jersey Remediation Branch (EPA Remediation
Branch) this Light Non-Aqueous Phase Liquid (LNAPL) Investigation Report (Report) for the Former
Manufacturing Plant (FMP) area of the Sherwin-Williams Hilliards Creek Site (Hilliards Creek Site or
Site), located in Gibbsboro, Camden County, New Jersey. The Hilliards Creek Site was listed on the
National Priorities List (NPL) in 2008. The Site location is illustrated on Figure 1-1.

At the request of Sherwin-Williams, EHS Support reviewed existing environmental investigation data to
identify data needs for the assessment of potential remedial alternatives to address LNAPL at the FMP area
of the Site. Key investigation data reviewed by EHS Support were included in the following reports:

o  Comprehensive Remedial Investigation Report, The Paint Works Corporate Center (Paint Works
RIR; Weston, 2004).

e Evaluation of Soil, Sediment, Surface Water and Groundwater Results and Proposal for Additional
Site Characterization — Former Manufacturing Plant, Sherwin-Williams/Hilliards Creek Site
(Weston, 2011).

o  Former Manufacturing Plant - Groundwater Technical Memorandum - Former Manufacturing
Plant Area, Sherwin-Williams/Hilliards Creek Site (Weston, 2014).

o Technical Memorandum for Additional Delineation of Petroleum-Related Constituents at Select
United States Avenue Residential Properties — Sherwin-Williams/Hilliards Creek Site in
Gibbsboro, New Jersey (Sherwin-Williams, 2016).

o Remedial Investigation Report, Soil, Sediment, Surface Water and Pore Water, Former
Manufacturing Plant (Weston, 2016b).

o Revised Technical Memorandum for Newly Proposed Wells to Complete Groundwater
Characterization Activities (Sherwin-Williams, 2017a).

o Remedial Investigation Report, Soil, Sediment, Surface Water, Pore Water and Vapor Intrusion,
Former Manufacturing Plant Area (FMP RIR; Weston, 2018).

o Technical Memorandum Summarizing the Results of Groundwater Sampling at 16 Newly Installed
Wells and Proposal for Additional Monitoring Well Installation and Sampling (Sherwin-Williams,
2018).

The FMP RIR (Weston, 2018) used several lines of evidence to estimate the horizontal and vertical extent
to which LNAPL is present in the subsurface. Sherwin-Williams met with the USEPA on December 5,
2016 and presented preliminary conclusions regarding the controls (i.e., limiting factors) on LNAPL
mobility and recoverability, as well as observations on the extent to which the LNAPL represents a source
of dissolved-phase constituents in groundwater. As part of the meeting, Sherwin-Williams presented to the
USEPA a summary of additional investigation activities proposed to refine the understanding of the extent,
mobility, and recoverability of the LNAPL.

Sherwin-Williams submitted the draft LNAPL Investigation Work Plan (Work Plan) to USEPA on February
17, 2017 to propose the additional investigation activities. USEPA provided responsive comments to the
draft Work Plan requesting additional clarification to investigation procedures on June 6, 2017 (USEPA,
2017). Sherwin-Williams then re-submitted the Work Plan and Response to USEPA Comments
correspondence to USEPA dated July 12, 2017 (Sherwin-Williams, 2017b). Subsequently, USEPA
accepted the revised Work Plan on July 25, 2017.
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1.1 Investigation Purpose and Objectives

The purpose of the LNAPL investigation was to refine the understanding of the extent, mobility, and
recoverability of the LNAPL within the FMP area of the Hilliards Creek Site. The Work Plan outlined the
field activities to collect supplemental data to further characterize Site lithology, LNAPL saturations and
potential mobility/recoverability, and the potential for LNAPL to act as a source of constituents of potential
concern (COPCs) to environmental media. As presented in the 2017 Work Plan, the objectives of the
LNAPL investigation were to:

e Evaluate Site hydrogeologic controls on LNAPL distribution and occurrence.

e Quantify LNAPL saturation and potential mobility.

o Examine residual LNAPL as a source of current and future impacts to groundwater and soil gas.

e Assess LNAPL mass loss mechanisms.

1.2 Data Quality Objectives and Data Gaps

As discussed above, this LNAPL Investigation was undertaken to better understand LNAPL mobility,
recoverability, its contributions to dissolved phase COPCs, and the potential for LNAPL to act as a source
of COPCs to environmental media. The key data gap questions for this LNAPL investigation are as follows:

Geology and Hydrogeology
e What is the spatial distribution of the fine-grained soil intervals relative to LNAPL sources?
e How do seasonal water table fluctuations contribute to mass losses and residualization (trapping of
LNAPL within soil pores) of LNAPL?

Nature and Extent of LNAPL
e What were the natures of the historical releases?
e What are the physical and chemical properties of the LNAPL and how are LNAPL constituents
partitioned between LNAPL, vapor, sorbed, and dissolved phases?
e How is LNAPL laterally and vertically distributed within the subsurface?

Mobility, Recoverability, and Residualization of LNAPL
e What is the LNAPL mobility and potential recoverability at the FMP area?

Natural Mass Losses of LNAPL and Dissolved-Phase Constituents
e s there evidence of natural source zone depletion (NSZD) processes in the LNAPL-affected areas
and/or natural attenuation in the associated dissolved phase groundwater plume, and what are the
dominant processes?
e  What are the implications of LNAPL presence on dissolved-phase plume longevity at this Site?

1.3 Report Overview and Organization

Consistent with USEPA and Interstate Technology and Regulatory Council (ITRC) guidance (USEPA,
2005 and ITRC, 2009b), this report uses a lines of evidence approach leveraging both historical and
recently-collected data to answer the data gap questions posed in Section 1.2. Section 2.0 through Section
4.0 provide relevant background information on various aspects of Site history and data collection efforts
to support the analysis provided in the later sections. Section 5.0 through Section 8.0 evaluate the data and
are aligned with the data gap categories identified in Section 1.2 for ease of review. Similarly, the findings
and conclusions presented in Section 9.0 and Section 10.0 are structured to answer the data gap questions.
An overview of each section of this Report and the relevant lines of evidence assessed are as follows:
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Section 2.0 — Includes a summary of the Site setting, historical operations, historical investigations, and
pre-investigation Site LNAPL understanding to provide context for the LNAPL assessment and refined
LNAPL understanding presented herein.

Section 3.0 — Provides a discussion of LNAPL fundamentals as an aid to the document reviewer(s) and to
support the technical discussion in the following sections.

Section 4.0 — Provides a summary of data quality objectives, data acquisition and evaluation methods, and
variances and deviations from the Work Plan for each specific work task including:
e Field Preparation and Site Management
Cone Penetration Testing / Membrane Interface Probe (CPT/MIP) Characterization Program
Conventional Drilling Program
LNAPL Testing Program
Natural Degradation Testing Program
Quality Assurance and Quality Control Program
Variances and Deviations

Section 5.0 — Evaluates the Site geologic and hydrogeologic data and associated controls on LNAPL fate
and transport. Drawing on the existing hydrogeologic framework developed through previous investigation
work, this section identifies geologic complexity (i.e., the presence of variable fractions of fines within the
fine sand matrix) and groundwater level fluctuations and flow as key controls on historical LNAPL
migration and ongoing residualization. The key lines of evidence evaluated in this section are:

e Historical geophysical assessments
Historical and 2017 soil boring logs
2017 CPT logs and associated Soil Behavior Type (SBT) characterization
2017 high-resolution soil core photography
2017 laboratory grain size and soil properties analyses
Historical groundwater level fluctuations
Groundwater flow and aquifer properties

Section 6.0 — Evaluates the nature and extent of LNAPL impacts and the relationship between LNAPL,
vapor, dissolved, and sorbed constituents. Through an evaluation of the following lines of evidence, the
LNAPL physical and chemical properties are well-understood, the lateral extent is well-defined, and the
vertical extent is located at or below the water table in all areas away from perceived historical source areas:
e Historical and 2017 LNAPL samples submitted for chemical and physical properties analyses
e Historical LNAPL measurements from wells
e 2017 laboratory LNAPL pore fluid saturation analysis
e Historical and 2017 soil boring logs and the following indicators of LNAPL: visual presence, odors,
headspace responses
Historical and 2017 MIP/ Laser Induced Fluorescence (LIF) responses
e Historical hydrophobic dye assessment
e Calculated threshold values indicative of the presence of LNAPL leveraging historical soil vapor,
groundwater, and soil data

Section 7.0 — Building on the assessment of hydrogeologic controls presented in Section 5.0, Section 7.0
concludes that current LNAPL mobility and recoverability are extremely limited and ongoing
residualization of LNAPL is important to natural mass losses. The following lines of evidence were
assessed to support this discussion:

e Historical interim LNAPL recovery efforts and impacts of water level fluctuations
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e 2017 LNAPL transmissivity testing

e 2017 laboratory LNAPL pore fluid saturation and mobility analyses

e Calculated threshold values indicative of LNAPL mobility leveraging historical soil data and
literature values

Section 8.0 — Provides an assessment of NSZD and dissolved-phase natural attenuation (i.e., monitored
natural attenuation [MNA]) processes within and downgradient of the LNAPL area. The section leverages
the current understanding of NSZD and natural attenuation processes and concludes that natural mass losses
of LNAPL far outweigh mass removal via active remediation technologies. The following lines of evidence
were assessed to support these discussions:
e Natural Source Zone Depletion of LNAPL:
o 2017 groundwater temperature gradients between monitoring wells
o Historical soil gas data collected within the LNAPL plume area
e Natural Attenuation of Dissolved Phase Impacts:
o Historical volatile organic compound (VOC) concentrations
o 2017 groundwater geochemistry parameters
o 2017 microbiology population assessment
o 2018 microbiology biodegradation assessment

Section 9.0 — Provides the refined understanding of LNAPL conditions at the Site based on the lines of
evidence presented in the previous sections.

Section 10.0 - Presents the key conclusions from this LNAPL investigation in the context of answering the
data gap questions posed in Section 1.2.

Section 11.0 — References.
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2.0

BACKGROUND

This section presents background information including the Site description, history, overview, and
understanding of LNAPL distribution.

2.1

Site Description

The FMP is located in Gibbsboro, Camden County, New Jersey. The FMP is bounded to the north by Silver
Lake and Route 561, to the east by United States (U.S.) Avenue, to the west by West Clementon Road, and
to the south by vacant land, Cedar Grove Cemetery, and Bridgewood Lake (Figure 1-1).

The FMP is comprised of the following subareas (Figure 2-1):

6 East Clementon Road and the surrounding area: This subarea is located in the northwest corner
of the FMP, near the intersection of Foster Avenue and East Clementon Road. Foster Avenue is to
the south, East Clementon Road is to the west, Silver Lake and the former Main Plant (see below)
are to the east, and the former Lucas homestead historic building is to the north. Included in this
subarea are the foundation slabs of the former 6 East Clementon Road building and the 10 Foster
Avenue building.

FMP: This subarea is where the main plant of the FMP was located before the plant was closed.
The subarea is located north of Foster Avenue and lies to the east of the 6 East Clementon Road
subarea and west of the existing 2 and 4 Foster Avenue buildings. Silver Lake is to the north.
Included in this subarea is the Silver Lake conveyance bypass structure. The Silver Lake bypass
conveyance structure is an underground culvert that begins just south of Silver Lake, where it
receives the outflow from Silver Lake, extends beneath the parking area for the 2 and 4 Foster
Avenue and 10 Foster Avenue buildings, and discharges to Hilliards Creek just south of Foster
Avenue.

Former Resin Plant and Former Tank Farm A subarea, and eastern and northern off-property areas:
The Former Resin Plant and Tank Farm A subarea is located in the northeastern part of the FMP
and is bounded to the east by U.S. Avenue and to the north by the northern off-Property area. The
subarea includes portions of the 2 and 4 Foster Avenue and 3 U.S. Avenue buildings. The northern
off-property area is located north of the FMP property boundary, to approximately the mid-point
of Silver Lake.

Seep Area and eastern residential subarea: The Seep Area is located south of Foster Avenue and
west of U.S. Avenue and includes the 1 Foster and 5 Foster Avenue buildings. East of U.S. Avenue
is the southern portion of the eastern off-property area where the residential properties east of U.S.
Avenue are located. The Seep Area is bordered to the west by Hilliards Creek.

Former Lagoon Area: This subarea is located in the southernmost portion of the FMP. This is the
location of the former wastewater lagoons that were closed by Sherwin-Williams under New Jersey
Department of Environmental Protection (NJDEP) oversight in 1979. The southern off-property
area is located to the south of the former Lagoon Area.

Upper Hilliards Creek: This subarea includes the flood plain of Hilliards Creek beginning just south
of Foster Avenue, where the discharge from the Silver Lake conveyance system enters Hilliards
Creek, continuing south to West Clementon Road. Also included in this subarea is the area between
Hilliards Creek and the residential properties located along West Clementon Road, the 7 Foster
Avenue building, the former Pump House and former Tank Farm B.

The topography of the FMP and surrounding areas slopes from the northeast, where the elevations are
highest, to southwest. The 6 East Clementon Road, FMP, Former Resin Plant and Former Tank Farm A
subareas are at higher elevations than the Seep Area, former lagoon area, and Upper Hilliards Creek. The
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residential properties located across U.S. Avenue from the Seep Area are also at a higher elevation than the
Seep Area parking lot.

Because the FMP property is developed, surfaces such as parking lots and building locations are relatively
flat and graded towards stormwater collection points. In the near vicinity of Hilliards Creek and
Bridgewood Lake, the topographic gradient slopes gently towards these water bodies.

2.2 Site History and Operations

The FMP was a paint, varnish and lacquer manufacturing plant from the 1850s until 1978. The plant was
first operated by John Lucas & Co., Inc., (Lucas) and subsequently by Sherwin-Williams. The plant closed
permanently in 1978, and the factory proper was sold in 1981 to Robert K. Scarborough (Scarborough),
who redeveloped the former manufacturing facility. The former plant site is currently utilized as an office
and light industrial park and is called The Paint Works Corporate Center (The Paint Works) and is owned
by Brandywine Realty Trust (Brandywine).

A detailed summary of the Site history is provided in the FMP RIR (Weston, 2018).

23 Historical Investigations

Investigative activities and interim-measures have been performed at the FMP since the late 1970s. The
majority of the work has been performed by Sherwin-Williams under the oversight of either the NJDEP,
the EPA Removal Branch, or EPA Remediation Branch. Some activities were conducted by Scarborough
during his ownership of the FMP, and the EPA Removal Branch conducted one phase of soil sampling
along Hilliards Creek and vapor intrusion sampling at select locations in the FMP area. Many of the
investigations conducted by Sherwin-Williams included groundwater characterization activities as well as
soil sampling.

Previous interim measures at the FMP included a removal action in 1979 to remove sludge material and
contaminated soil from the Former Lagoon Area and a number of measures, beginning in the 1980s and

continuing to the present, are designed to address and prevent discharges from the Seep Area.

A detailed summary of previous investigations and interim remedial measures conducted under NJDEP and
USEPA oversight is included in the FMP RIR (Weston, 2018).

2.3.1 LNAPL-Related Previous Investigations and Interim Measures

NJIDEP Oversight

Scarborough conducted the first investigation of the Seep Area in 1987. This investigation was under
NIDEP oversight and was performed in response to a NJDEP directive to contain petroleum seeps
emanating from the parking lot.

Between 1991 and 2000, Sherwin-Williams conducted five phases of remedial investigation (RI) of the
FMP, previously referred to as The Paint Works Corporate Center, which included the former Tank Farm
A, Tank Farm B and Seep Areas, as well as the former service station/tavern, located at the corner of U.S.
Avenue and Berlin Road. Sherwin-Williams performed these RI activities under an Administrative Consent
Order (ACO) with NJDEP dated September 20, 1990.
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The NJDEP identified the Seep Area as an Immediate Environmental Concern (IEC) and in November
1994, NJDEP issued a Directive to Sherwin-Williams to address the IEC and established remedial action
objectives for the IEC. In response to the NJDEP Directive, Sherwin-Williams provided the NJDEP with
two work plans to evaluate remedial alternatives to address the immediate environmental concern. Both
documents were approved by the NJDEP. Sherwin-Williams identified the most appropriate removal action
as a combination of the following components:
e Excavation and replacement of the leaky portion of the storm sewer serving the 1 Foster Avenue
building with a sealed system to prevent infiltration of product.
e Excavation and disposal of contaminated soils in the Seep Area between the Police Station (5 Foster
Avenue) and Hilliards. Excavated soils were transported to Clean Earth of Maryland for disposal.
e Installation of a Soil Vapor Extraction (SVE) Free Product Recovery (FPR) system with three
passive skimmers in the Seep Area near 1 Foster Avenue. The proposed SVE/FPR system would
consist of:

o Automated skimmers installed in the areas where the greatest product thickness was
measured to recover product as rapidly as possible. The locations of these skimmers would
be adjusted over the course of the remediation to correspond to the locations where the
greatest product thickness was measured.

o SVE vents installed throughout the Seep Area to help collect and remove product. Product
captured by the skimmer system would be disposed of off-site at a permitted facility.

o Treatment of vapors in the SVE off-gas by thermal oxidation.

o Installation of a manual passive skimmer at MW-11 to recover product. The recovered
product was combined with product recovered from the Seep Area near 1 Foster Avenue
for off-site disposal.

The initial LNAPL recovery system startup was conducted in November 1997 with FPR pumps installed
in December 1997. Routine gauging of groundwater and LNAPL elevations (and associated product

thickness) and monitoring of LNAPL recovery rates was conducted to assess system performance.

A detailed summary of previous investigations and interim remedial measures conducted under NJDEP
oversight is included in the FMP RIR (Weston, 2018).

EPA Removal Branch Oversight

In July 2001, the NJDEP terminated its ACO with Sherwin-Williams. In April 2002, free-phase product
was observed in the Seep Area and reported. On April 29, 2002, EPA issued Sherwin-Williams a Notice to
Responsible Party, under CERCLA and Superfund Amendments and Reauthorization Act (SARA) to
Respondent ("Expedia Notice"). The Expedia Notice required Sherwin-Williams to perform interim actions
to prevent discharge from the Seep Area from reaching Hilliards Creek, along with additional geophysical
and soil investigations throughout the FMP area. The interim measures performed included:

e Continued operation and maintenance of the SVE/FPR system and disposal of collected product,
as required.

Continued maintenance of absorbent booms in Hilliards Creek and the riprap area.

e Videotaped inspection and cleaning of the storm drain system to identify and remove any blockage.
Installation of an interceptor trench in the riprap area to help prevent migration of the product
towards Hilliards Creek.

e Removal of the pump house and excavation of adjacent soils to remove a documented source of
contaminated soil and potential pathway that was identified in previous investigations.

Investigation activities to identify possible causes for the release were also performed as part of the Expedia
Notice Scope of Work (SOW). In 2003 and 2004, Sherwin-Williams conducted a geophysical investigation
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of'the FMP to identify subsurface utilities, historic features and possible transport pathways for free product,
and performed a soil screening and confirmatory sampling program to delineate the extent of the residual
petroleum product present at the FMP. This subsurface characterization and investigation program was
conducted to characterize the nature and extent of the residual petroleum product found in the Seep and
Former Tank Farm A areas. This program, performed from September through December 2003, consisted
of two phases, a preliminary characterization and soil screening survey, followed by a confirmatory
Geoprobe® investigation coupled with collection of impacted soil/product samples for identification and
characterization.

A detailed summary of previous investigation and interim remedial measures conducted under USEPA
Removal Branch oversight is included in the FMP RIR (Weston, 2018).

EPA Remediation Branch Oversight — Remedial Investigation/Feasibility Study Activities

Sherwin-Williams continued operation of the SVE/FPR system in accordance with the prior requirements
to recover additional product and minimize the potential for discharges to Hilliards Creek. The system
operated on a full-time basis from November 1997 through December 2008, then on a reduced basis due to
mechanical issues from December 2008 until June 2010. Operation of the SVE/FPR system was terminated
in 2010 after several years of declining product recovery rates.

Monthly manual product recovery activities were initiated in March 2010, and have recently transitioned
to quarterly recovery, except for Seep Area Location H-3P, which is also checked during June and July
with recovery conducted as warranted. These manual product recovery activities consist of:

e Opening the wells and taking head space readings with a photoionization detector (PID).

e Measuring water and product levels at designated wells.

o At wells with recoverable product thicknesses, removing accumulated product with a peristaltic
pump. Once the product is removed, the wells are allowed to recharge to determine if additional
product accumulates. Once the product is reduced to a sheen, hydrophobic adsorbent socks are
placed in the well.

o At wells where a sheen is observed but without a recoverable thickness of product, installing
hydrophobic adsorbent socks.

e Sending all product, product/water mixture, and adsorbent socks off-site for disposal.

Sherwin-Williams continues to manually remove product from specified locations within the Seep Area on
aregular basis and conducts routine gauging of water levels and product thickness. As a result of the actions
that have been conducted, there have been no reported discharges of petroleum product from the Seep Area
to Hilliards Creek since 2003.

2.3.2  Other Investigations

Groundwater investigation and monitoring well installation activities have been conducted over time with
the most recent well installation activities completed in 2017. In conjunction with the well installation
activities, both focused and routine groundwater gauging and sampling events have been conducted and
this data has been used in the assessment. This historical record of groundwater gauging and sampling data
along with the operational data for the FPR system have been leveraged in the development of the LNAPL
conceptual understanding and used in the assessment of LNAPL mobility and recoverability at this Site.

In conjunction with these investigation and monitoring activities, focused LNAPL investigations have been
historically conducted at the Site. These have included geophysical, MIP, LIF, and a shallow groundwater
screening program. In the Revised Work Plan for Additional Groundwater Characterization (Sherwin-
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Williams, 2012), as part of a Pilot Application of Innovative Site Characterization Technologies, Sherwin-
Williams performed natural gamma downhole surveys (to refine the understanding of Site geology) and
MIP and LIF technologies (combined with an electrical resistivity bench test) to assess the vertical and
lateral extent of LNAPL and dissolved phase impacts.

Between June and September 2012, Sherwin-Williams also conducted a shallow and intermediate soil and
groundwater screening investigation consisting of a series of borings that were installed across the FMP
area to evaluate soil and groundwater conditions at depths corresponding to the top of the water table and
at depths approximately 10 feet below the water table.

The investigation was conducted to better define the following:
e Vertical and horizontal extent of the residual LNAPL found in portions of the FMP
o Characteristics of the dissolved-phase constituents associated with residual LNAPL
e Need for, and locations of, additional shallow and intermediate groundwater monitoring wells

The shallow groundwater sampling program included both a soil sampling and groundwater sampling
component. Two groundwater samples were generally collected at each location — approximately at the
water table interface (the first 1.0 foot of the water table) and approximately at the 9.5 to 10.0-foot interval
below the water table interface. Soil samples were collected at the interval 0.0 to 1.0 foot below the water
table interface and at the 9.5 to 10.0-foot interval below the water table interface.

The objective of the intermediate groundwater sampling program was to investigate groundwater within
the 20.0 feet below ground surface (bgs) to 45.0 feet bgs interval and evaluate the need for additional wells.
The intermediate groundwater sampling program was conducted in the same manner as the shallow
groundwater sampling program and included both a soil sampling and groundwater sampling component.
Two groundwater samples were generally collected at each location — approximately 20 feet bgs (19.5 —
20.0 feet bgs) and approximately 30 feet bgs (29.5 — 30.0 feet bgs). At many locations, the approximate
19.5 —20.0 feet bgs groundwater sample was not collected because the interval did not produce water. Soil
samples were collected at the same intervals as the groundwater samples.

All soil and unfiltered groundwater samples were submitted for target compound list (TCL) VOCs, TCL
semi-volatile compounds (SVOCs), and total organic carbon (TOC). The filtered groundwater samples
were analyzed for TCL SVOCs and TOC. Soil samples were analyzed for total petroleum hydrocarbons
(TPH) using NJDEP Method OQA-QAM-025-10/91.

The soils were screened for the presence of residual product-impacted soils or free-phase product (LNAPL)
using a hydrophobic dye. Additional samples were collected in those locations where there was evidence
of LNAPL (staining, free product, pigment, elevated PID readings) if that evidence was not found in one
of the regularly-collected sample intervals.

A detailed summary of previous investigation and interim remedial measures conducted under USEPA
Remediation Branch oversight is included in the FMP RIR (Weston, 2018).

2.4 Overview of LNAPL Impacts

Raw materials were previously stored in aboveground storage tanks (ASTs) and underground storage tanks
(USTs) in two areas at the site, Former Tank Farm Areas A and B. Raw materials and finished goods were
also stored in former buildings located at 1, 2, 4, and 5 Foster Avenue; and 6 East Clementon Road (Weston,
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2004) (Figure 2-1 and Figure 2-2). Based on the historical investigations, the following potential LNAPL
source areas were identified:
¢ Former Resin Plant and Material Storage Area: This area is in the northern portion of the FMP,
on the eastern side of Silver Lake and west of U.S. Avenue.
e Former Tank Farm A: The Former Tank Farm A area is in the northeastern portion of the FMP,
along U.S. Avenue, and north of the 2 Foster Avenue and east of the 4 Foster Avenue.
e Former Main Plant Area: The Former Main Plant Area is generally the area north of Foster
Avenue, south of Silver Lake, west of the 2 and 4 Foster Avenue and east of West Clementon Road.
e Former Tank Farm B: The Former Tank Farm B area is located south of Foster Avenue and west
of Hilliards Creek.
o Seep Area: The Seep Area is the area south of Foster Avenue, west of U.S. Avenue and east of
Hilliards Creek, and east of the 1 Foster Avenue and 5 Foster Avenue.
e Former Pump House: The Former Pump House is located southwest of the Seep Area at the
eastern bank of Hilliards Creek.
e Former Lagoon Area: The Former Lagoon Area is located immediately south of the Seep Area
and north of the Northern Bridgewood Lake Tract.
o Former Service Station/Tavern: The Former Service Station/Tavern is located on the southeast
corner of U.S. Avenue and Berlin Road.

While LNAPL impact has been identified at these areas, the primary source areas for LNAPL impact in
groundwater were identified around the Former Tank Farms A and B, Former Resin Plant and Material
Storage Area, and Seep Area. For this LNAPL assessment, 11 study areas (A through K) were defined to
capture each of the source areas identified above. These study areas are summarized below (Table 2-1) and
shown on Figure 2-2:

Table 2-1: 2017 LNAPL Investigation Study Areas

2017 LNAPL Investigation Study Areas Historical Site Areas
A,B Former Tank Farm A
C, 1 Former Main Plant Area
D Former Resin Plant and Material Storage Area
E,F Seep Area
G H U.S. Avenue / Eastern Off-Property Area
J Former Service Station/Tavern
K Hilliards Creek/Seep Area

2.5 Preliminary Site LNAPL Understanding

To support the development of the Work Plan, a preliminary LNAPL conceptualization was developed
based on the historical investigations conducted at the Site. This assessment leveraged the more recent
LNAPL investigations which focused on higher resolution lithology characterization and the delineation of
LNAPL, soil, and groundwater impacts as well as routine groundwater monitoring, and LNAPL recovery
data. Sherwin-Williams presented key findings from review of this information to USEPA on December 5,
2016. A copy of the December 5, 2016 presentation was included in the Work Plan (EHS Support, 2017).
The key findings and conclusions regarding the controls on LNAPL mobility and recoverability are

summarized below:
o LNAPL Physical and Chemical Properties — Physical sampling data indicate that the LNAPL at the
FMP Site is generally classified as weathered mineral spirits, containing relatively minor
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proportions of aromatic constituents (e.g., benzene, toluene, ethylbenzene, and xylene [BTEX])
and tentatively identified compounds (TICs). The dominance of aliphatic (alkane) compounds,
which are readily biodegraded, indicates that natural degradation could be a significant mass loss
mechanism at this Site.

e Geology and Hydrogeology — Geophysical investigation data techniques used from 2012 to 2013
(MIP, LIF, electrical conductivity [EC], and natural gamma) indicate that soil heterogeneity is a
major control on historical LNAPL migration and the current distribution, saturation, and
mobility/recoverability of LNAPL. High proportions of fines may be present in the upper soil
sequence with significant spatial variability observed across the Site. The nature of historical
releases and presence of fine-grained intervals, combined with historical fluctuations of
groundwater levels and regional hydrogeologic controls contributed to the residualization of
LNAPL over a large extent, typically at and below the water table at the Site.

e LNAPL Distribution — Investigations have shown the presence of both residual and recoverable
LNAPL. Field observations of LNAPL, soil data, and groundwater data indicate that residual, non-
mobile LNAPL impacts are present across the site and extend from and downgradient of the former
source release areas. LNAPL has historically been identified at a number of monitoring locations
adjacent to Former Tank Farm A, the Seep Area, and the Former Service Station/Tavern. In these
areas, there has been long-term stability in the observation of LNAPL in wells (with no new wells
with LNAPL observations over the last 5 years), chemical constituent decreases since initial
sampling in 1993, and the presence of methane at former source areas indicating LNAPL
degradation.

o LNAPL Mobility and Recovery — The recovery data show the greatest LNAPL recovery volumes
were observed either during periods of low groundwater elevations or after periods of large-scale
changes in groundwater elevations. The current LNAPL recovery rates are small relative to
historical recovery rates and indicate that the majority of LNAPL is present as residuals within the
formation, with potentially drainable fractions at the pore scale limited to Tank Farm A, the Seep
Area, and Former Service Station/Tavern.

e Natural Degradation — LNAPL degradation at the Site is supported by recent soil gas data, which
indicates the presence of elevated methane concentrations in the subsurface, consistent with
biological degradation processes (methanogenesis). Given the potential significance of degradation
processes, supplemental data collection was conducted to better understand the fate and transport
of LNAPL and dissolved phase constituents in groundwater.

Based on the assessment, it was determined that residual LNAPL is present at and below the groundwater
table at the Site. The extent of LNAPL is primarily located at and immediately downgradient of the former
source areas at the Site (Former Tank Farm A, Former Resin Plant and Material Storage Area, and Seep
Area). Based upon this preliminary Site understanding of LNAPL conditions, additional data investigation
was determined to be required to refine the understanding of LNAPL mobility, recoverability, its
contributions to dissolved phase COPCs at the Site, and to ultimately answer the key data gap questions
summarized in Section 1.2.
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3.0 LNAPL FUNDAMENTALS

A discussion on the fundamentals of LNAPL is provided below. The characteristics of LNAPL type(s), the
hydrogeologic conditions at the Site, and the manner in which LNAPL may have been released are the
primary factors that influence the historical and current distribution and behavior of LNAPL in the
subsurface. The following sections build on these fundamentals to interpret historical and recently-collected
Site-specific data to refine the LNAPL conceptualization provided in Section 2.5.

3.1 LNAPL Physical Properties

Physical properties, such as viscosity, density, and LNAPL saturation, influence LNAPL mobility within
the subsurface. Viscosity is an important limiting factor of LNAPL mobility because the higher the
viscosity, the more internal resistance the LNAPL has to flow. Low viscosity LNAPLSs, such as gasoline,
will tend to flow readily given sufficient volumes and LNAPL gradients, while a high viscosity LNAPL
such as crude oil, has very little migration potential despite the volume of the release, with migration only
occurring during the initial release when LNAPL gradients are greatest.

As detailed by Higginbotham et al. (2003), viscosity has a major effect on LNAPL inherent mobility and
recoverability. In general, Higginbotham et al. (2003) and other American Petroleum Institute (API)
Research has demonstrated that only low viscosity products (diesel through gasoline) exhibit high inherent
mobilities, which support potential recovery. Medium to high viscosity compounds (viscosities greater than
20 centistokes [cSt]) are effectively immobile and unrecoverable in most geologic settings. Crude oils and
lube oils will exhibit limited to no mobility or recoverability. As viscosity of LNAPL increases (due to
higher proportions of heavier crude oils and/or weathering) the potential for mobility decreases.

Density is another important physical property when evaluating LNAPL mobility, especially when
LNAPL-groundwater interaction is of interest. Because LNAPL is lighter than water by definition, density
is an important concept in understanding LNAPL buoyancy and associated interaction with groundwater in
the saturated zone. LNAPLs with higher densities (approaching 0.94 for crude oils) also have a greater
ability to displace water from pore spaces than low-density products, as they require lower heads to exert
sufficient pressure to displace water from pore spaces.

Saturation is the third key property in understanding LNAPL mobility in the subsurface. As shown on
Figure 3-1, saturation and LNAPL type (and viscosity) directly impact LNAPL conductivity, or the ability
for the LNAPL to move within the subsurface. Unlike groundwater, which is implicitly known to be at 100
percent saturation within the saturated zone, LNAPL saturation never reaches 100 percent saturation in the
subsurface and therefore saturation becomes a major limiting factor on LNAPL mobility.
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Figure 3-1:

LNAPL Conductivity (reproduced from RTDF, 2005)

The concept of LNAPL saturation and its relationship to the aquifer properties is discussed further in the

following sections.

3.2 Multiphase Interaction and LNAPL Saturation

LNAPL within the subsurface coexists as a multiphase system within the pore spaces in the formation, as

shown in Figure 3-2.
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Figure 3-2:

LNAPL Saturation (reproduced from API, 2006)
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Within the vadose zone, the multiphase system consists of a mixture of LNAPL, air, and water. Beneath
the water table, pore space is occupied by either LNAPL or water. LNAPL occurs as either residual or
mobile LNAPL in this multiphase system. The term “residual” refers to LNAPL that is retained by
soil/matrix capillary forces and/or is trapped within discontinuous pore spaces and thus is stuck within the
formation. The residual saturation of LNAPL (the capacity of the soil/matrix to trap LNAPL) is dependent
upon the pore throat size distribution, the nature of the LNAPL, the relationship between capillary forces
and water content in the pore throats, and the movement of the LNAPL with respect to the water table.

Mobile LNAPL occurs when the LNAPL saturation is sufficient to create a continuous LNAPL phase
between pores in the soil matrix by either occupying air-filled pore spaces within the vadose zone or
displacing water-filled pores within the saturated zone. This mobile LNAPL volume has the potential to
migrate vertically or laterally within the formation. Because sufficient LNAPL mass must be present to
exceed internal and external controls on LNAPL mobility (e.g., LNAPL physical properties and aquifer
properties) to overcome the residual saturation, LNAPL saturations are generally lower in the unsaturated
zone, where pore space is occupied by LNAPL, air, and water, than in the saturated zone where only
LNAPL and water fill the pore spaces (AP, 2013).

It is important to note, that when LNAPL saturation exceeds residual levels, it only has the potential to
move and redistribute through the pore network. However, this inherent mobility alone is not enough to
cause movement of the LNAPL; an LNAPL gradient (or head) is required before migration can occur. In
addition, there are a variety of resistant forces, such as capillary entry pressure (the pressures required to
enter a pore space and displace air or water), that will further impede migration and stabilize LNAPL
plumes. Typically, LNAPL plumes expand and migrate when LNAPL is first released into the subsurface,
and continue to migrate as long as additional LNAPL is added to the plume. However, once the source is
removed, the plume tends to stabilize rapidly with redistribution of LNAPL occurring primarily within the
plume with little to no continued LNAPL plume expansion. This is consistent with the concepts presented
in NJDEP’s LNAPL guidance (NJDEP, 2012):

“After the release has stopped, the spread of the LNAPL body is spatially limited by forces that
counteract the force of the LNAPL gradient including LNAPL buoyancy and capillary forces. There
are two general stages in the development of the LNAPL body at the saturated zone after a subsurface
petroleum release: 1) the initial, shorter duration expansion stage when the LNAPL is actively
migrating under a sufficient LNAPL gradient; and 2) a much longer duration stable stage when
migration is minimal to nonexistent after the hydraulic forces driving LNAPL migration have
diminished relative to counteracting forces (Minnesota 2010). However, if there are changes in these
forces, such as water table elevation or gradient changes, LNAPL plume stability can change both
horizontally and vertically. Because petroleum is immiscible in water, it will persist in a separate phase
in the pores within the saturated zone after the LNAPL body is spatially stable.”

In contrast to the multiphase concept described above, historically the vertical distribution of LNAPL at the
water table was based on the idea that LNAPL occurs as a distinct lens in which the drainable pore space
is completely saturated with LNAPL. This was often referred to as the “pancake layer” conceptualization
where LNAPL was present at 100 percent pore volume saturation within specific intervals. This
conceptualization predicted large free LNAPL volumes, high mobilities, and large recoverable volumes
and did not consider soil or LNAPL properties, which could inhibit mobility and recoverability (RTDF,
2005). This historical conceptualization of LNAPL has led to gross overestimates of LNAPL mobility and
recoverability and has been proven to be highly inaccurate and unrepresentative of Site conditions.
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33 LNAPL Migration and Residualization

For the purpose of further discussion, a surface or near surface release of LNAPL is considered, as shown
in Figure 3-3.

FEE.

Unsaturated (Exposed)
Source Zone

Mobile or Residual LNAPL =

Dissolved
Plume

Saturated (Submerged) Groundwater
Source Zone Flow

b

Figure 3-3: LNAPL Migration and Distribution (modified from ITRC, 2009a)

When LNAPL is released at the surface, LNAPL migrates vertically downward under the force of gravity.
The dynamic and heterogeneous character of the subsurface influences LNAPL conditions and allows for
preferential flow and inhibition of LNAPL migration. As shown in Figure 3-4, mobile LNAPL will tend
to migrate in more permeable and porous soils (as a result of higher LNAPL conductivity). LNAPL
migration is preferentially confined to the intervals of higher LNAPL intrinsic permeabilities where the
LNAPL heads required to displace groundwater (pore entry pressures) are lowest. In these high-
permeability zones, the migration of LNAPL is ultimately controlled by the continuity of these units, with
low-permeability units, which interrupt the coarse-grained units acting as “stratigraphic traps” or low-
permeability dikes, which limit or prevent further migration of the LNAPL.

In addition, Figure 3-4 shows the impact of changes in grain size on LNAPL transmissivity. Minor changes
in grain size for example, from fine/medium sand to silty sand, results in major changes in LNAPL
transmissivity. The presence of fines with the pore throats of a coarse-grained matrix results in major
reductions in pore throat diameters which impedes both the ability of LNAPL to enter a pore space and
displace water (pore entry pressures) and also move through LNAPL filled pore spaces. In this context
small changes in grain size distributions (and associated average pore throat diameters) can have major
impacts on LNAPL mobility and recoverability.

15



EHS Support

consider it done

10° 10® 107 10° 10° 10* 10° 102 10" 10° 10" 102

Hydraulic Conductivity of Hydrocarbon (m/day)

__ 500 . I
£ ) ] '] 4
G Silt (Ksat = 0.1 m/d) . A
8 400 k|7 SiltySand (Ksat=0.4 mia) . i
& ~-#==  Fine/Med Sand (Ksat = 4 m/d) :
[7] Coarse Sand (Ksat=43 m/d) 4
5 i
~ 300 F a
2 A
1] A
s i
B 200 . i
r
¢ ’ :
g ‘ﬁ. )
< 100 F A
S ’/ &
S : Y
- el
g 0 b -— asnthil i
2
w

Figure 3-4: LNAPL Permeabilities (reproduced from RTDF, 2005)

Due to capillary forces, some LNAPL will always be retained in the pore spaces as residual LNAPL, as
described above. As the LNAPL moves through the subsurface, portions of the LNAPL become trapped
(residualized) within the soil pore structure, with LNAPL of a finite volume migrating until it is effectively
all trapped as residual in the formation.

When the volume of the release is sufficient to overcome the controls on LNAPL mobility, the LNAPL
migrates through the unsaturated zone to the capillary fringe and water table. Once at the capillary fringe,
the increasing water content, and the effects of LNAPL buoyancy impede the vertical movement of the
LNAPL near the water table, and, with LNAPL being less dense than water, LNAPL begins to migrate
laterally along the water table. If releases are ongoing, LNAPL migration will continue in response to the
LNAPL heads in the system. Termination of the release results in dissipation of LNAPL heads (via lateral
migration) and ultimately termination of LNAPL migration and stabilization of the LNAPL plume.

In general, the lateral LNAPL migration reflects the groundwater gradients and flow regime at the Site.
However, if the rate of downward vertical LNAPL movement from surface exceeds the lateral migration,
LNAPL will mound, displacing water from the aquifer pore spaces below the water table and flow can
become somewhat radial. This radial flow concept is evident mostly in low-permeability formations where
LNAPL flow is limited by the finite number and conductivity of fractures. Other key phenomena that can
be observed where LNAPL migration is impeded and higher LNAPL heads develop include:

1. Vertical migration of LNAPL to depth and additional displacement of water from pore spaces.

2. Vertical migration of LNAPL below the water table and migration of LNAPL in more transmissive

zone within the saturated zone.
3. Entry of LNAPL into more fine-grained units at or above the water table.

Because residual LNAPL saturation limits vary above and below the water table, LNAPL is significantly
influenced by vertical fluctuations in the water table. Vertical water table fluctuations produce unique
conditions where LNAPL becomes trapped or released from the pore network due to the location of the
water table and, as a result, the vertical movement of the groundwater table affects the volume of mobile
and residual LNAPL as illustrated on the schematic below.

16



EHS Support

consider it done

Rise in Water Table Fall in Water Table

Oil Trapped by

Capillary Forces
\ Yy
= T Y
A 4
s = s g 4 l
o % =
@ o
o o
Oil Trapped by
Water Displacement
% Qil in Pore Space % Oil in Pore Space

Figure 3-5: LNAPL Residualization (reproduced from API, 2006)

The resultant vertical movement of the water table can produce a residual smear zone within the saturated
and unsaturated zone. Based on the geologic setting, this can result in the following relationships between
water elevation and LNAPL thickness:

1. Inverse relationships between groundwater elevations and LNAPL thickness where falling water
levels result in drainage of LNAPL from deeper portions of the formation and their accumulation
within wells. This phenomenon is typically observed in unconfined conditions with limited
transmissivity contrasts with depth.

2. Increases in LNAPL thicknesses with increasing water levels. This is observed where the LNAPL
is contained within a highly transmissive unit, which becomes confined below a lower permeability
unit resulting in up filling of LNAPL into the well and in some cases migration of LNAPL to a
stratigraphic high in the contact between the coarse and fine-grained units.

In general, LNAPL thicknesses observed in monitoring wells situated within an unconfined aquifer will
increase when water levels fall and will decrease or in some cases may totally disappear when water levels
rise. This effect is generally more pronounced in coarser soils and sites with large water table fluctuations.
These fluctuations result in vertical redistribution of LNAPL within the subsurface, which affect the
mobility and, ultimately, the residualization of LNAPL.

34 LNAPL Transmissivity, Mobility, and Recoverability

A fundamental nuance of multiphase flow is that the effective conductivity of LNAPL strongly diminishes
as the LNAPL saturation decreases. Therefore, two key factors to LNAPL migration, LNAPL gradient and
saturation, diminish through time (through residualization and mass loss processes) and result in
exponential decreases in the ability for LNAPL to move through an aquifer. The ability for LNAPL to move
through a cross-sectional area of an aquifer is described as LNAPL transmissivity. Generally, the higher
the transmissivity value, the greater the LNAPL saturation and therefore the greater the potential for mobile
LNAPL to be present within the formation. The equation to calculate LNAPL transmissivity is provided
below:

Th=Ks * bn
Where:
Tn = LNAPL Transmissivity
K, =LNAPL conductivity
b, = LNAPL thickness under vertical equilibrium
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However, as discussed earlier, the effective conductivity of LNAPL is a function of saturation and therefore
varies throughout an LNAPL plume where saturations decrease with distance from the source of the release.
In practice, LNAPL transmissivity values are often derived from baildown test results from wells within
the center of the plume where sufficient LNAPL is present within a monitoring well. Although these results
can reasonably estimate the LNAPL transmissivity values in the plume center, transmissivity values are not
uniform across a plume area and decrease rapidly with distance from the source (as LNAPL saturations
decrease).

Consistent with the multiphase principles discussed above, the highest transmissivities are typically
observed in coarse-grained soils with the highest LNAPL saturations. Finer grained soils (silts and clays)
typically need high LNAPL saturations before any measurable LNAPL mobility and recoverability is
observed. High LNAPL saturations in fine-grained soils are typically only observed in areas near the release
area where LNAPL heads were sufficient to displace water from pores spaces and facilitate high LNAPL
saturations.

Based on the principles discussed above, it follows that in homogeneous soils, the greatest LNAPL
recoveries are possible in the center of the plumes where thickness, saturations, and pore-scale mobility are
highest. Towards the edges of the plumes, saturations decrease to below residual concentrations, pore entry
pressures resist the penetration of more LNAPL, and hydraulic recovery becomes inefficient and
ineffective. In more heterogeneous soils, the differences in soil properties (grain size and percent fines) in
combination with saturations further reduce the mobility and recoverability of LNAPL.

An evaluation of recovery case studies conducted by Beckett and Huntley (2000) determined that total
LNAPL recovery was typically less than 30 percent of the original volume in place consistent with the
theory described above. In finer-grained materials, recovery of more than 15 percent of the LNAPL in place
would be unusual. This is consistent with oil industry experience where extensive effort has been expended
to recover oil from the ground in conditions more conducive to recovery (fractured rock and confined
reservoirs). Studies of oil reservoir rocks have shown residual oil left behind at the conclusion of water
flooding typically ranges from 25 to 50 percent of the pore volume (Chatzis et al., 1993; Melrose and
Brandner, 1974).

3.5 LNAPL Phase Partitioning

Just as LNAPL physical properties and aquifer properties are central to LNAPL distribution, mobility, and
residualization, LNAPL chemical composition is central to how constituents within the LNAPL will
interact with other media such as soil vapor, groundwater, and soil. The following discusses how LNAPL
chemistry controls the resultant partitioning into other media (also known as phases) and how threshold
concentrations within the various media can be calculated to support investigative and remedial decision-
making.

3.5.1 Vapor Phase

Because LNAPL is often comprised of volatile constituents at relatively high concentrations compared to
soil and groundwater, evaluating the maximum potential soil gas concentration of a particular constituent
within LNAPL is important in evaluating vapor intrusion risks.

The maximum potential soil gas concentration of a constituent is a function of the constituent’s vapor
pressure and mole fraction within the LNAPL mass as given by Raoult’s Law for ideal gas mixtures:
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Csg =xivpi MWi/RT
Where:
Csg = maximum potential soil gas concentration of the constituent
xi = mole fraction of constituent “i” in the LNAPL
vpi = vapor pressure of constituent “i”” in the LNAPL
MWi = molecular weight of constituent “i”
R = Ideal Gas Constant
T = temperature

s
1

This relationship is important because it demonstrates that the mole fraction of the constituent within the
LNAPL is a key control on the potential soil gas concentrations observed above a LNAPL source. For
example, higher mole fractions of LNAPL constituents (e.g., ethylbenzene and xylenes) result in higher
equilibrium concentrations in the vapor phase above the LNAPL.

These relationships can be used to evaluate mass loss of various constituents within the LNAPL through
volatilization and the potential risks associated with flux from LNAPL into a vapor phase. In addition, it
can also provide a metric for establishing practical endpoints for SVE efforts.

Consistent with these principles, it is important to recognize that as the mole fraction of volatile constituents
declines over time (either through operation of the SVE system or natural mass losses), the flux of
constituents from LNAPL into vapor phases will decrease (reducing the efficiency of further active
extraction), and potential sub slab vapor concentrations and vapor intrusion risks will also decline.

3.5.2  Aqueous Phase

In order for constituents within LNAPL to act as a potential source of impacts to groundwater, the
constituents must partition into the aqueous phase. Aqueous concentrations of constituents in the LNAPL
are dependent upon the aqueous solubility of each constituent in the LNAPL and the relative mass of each
constituent in the LNAPL. The relationship between aqueous solubility of a constituent and its
concentration within the LNAPL is analogous to Raoult’s law for ideal gas mixtures. For LNAPL in contact
with water, the aqueous phase concentration of an LNAPL constituent is equal to the aqueous solubility of
the constituent multiplied by the mole fraction of the constituent within the LNAPL mixture. This
relationship can be written as:

C! =x,S,
Where:
C! = effective aqueous solubility of the constituent

31
w 1

x; = mole fraction of constituent “i” in the LNAPL

S, = aqueous solubility of pure constituent in water

Similar to vapor phase partitioning, the mole fraction of a constituent in LNAPL (relative to the total
composition of the LNAPL) becomes a major limiting factor on the maximum potential constituent
concentration in pore water in contact with LNAPL. For example, a constituent with a pure phase aqueous
solubility of 1,000 milligrams per Liter (mg/L) that has a mole fraction of 0.5 (close to 50 percent of the
entire LNAPL composition) will have an effective solubility (maximum potential aqueous concentration)
of 500 mg/L. This same constituent with a mole fraction of 0.05 of the LNAPL will only have an effective
solubility of 50 mg/L. This concept illustrates the importance of understanding the composition of the
LNAPL in order to evaluate its potential as a continuing source to groundwater.
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The actual dissolved concentrations measured in groundwater monitoring wells will be lower than the
effective solubility due to a combination of processes including:
e Not all groundwater has been in direct contact with LNAPL and as a result, groundwater
concentrations are diluted by groundwater that has not been in contact with LNAPL.
e Natural mass loss mechanisms (biodegradation and sorption), which occurs within the saturated
zone.

Where groundwater concentrations measured in the wells are close to or above the effective solubility of
the LNAPL, the data is a strong indicator that LNAPL and/or sheens were sampled and that LNAPL is
present within the aquifer matrix in close proximity to the well.

3.5.3 Sorbed Phase

LNAPL composition also has a significant impact on the soil saturation limit of a given constituent, or the
concentration at which LNAPL begins to form (USEPA, 1996). For a given constituent within soil, the
maximum soil concentration before LNAPL begins to form is given by:

Csatng (Kd pb + ew + HJ ea)

Where:

Csat = Soil Saturation Limit

S = Pure Phase Aqueous Solubility
pv = Dry Soil Bulk Density

K4 = Soil Distribution Coefficient
0w = Volumetric Water Content

0. = Volumetric Air Content
H'=Henry's Law Constant

When evaluating saturated soils, the equation is modified to:

Qg
Csar = S(Kqg +—)
Pw

Where:
0g = Gravimetric Water Content
pw = Water Density

It is important to note however, that the modified equation above is applicable to a simplified case where
the maximum groundwater concentration is equal to the pure-phase solubility. Because LNAPL at the Site
is a mixture of various constituents, the maximum theoretical groundwater concentration is equal to the
effective solubility (which is always lower than the pure-phase solubility). Therefore, to calculate Site-
specific Csy values the equation above is modified as follows for the saturated zone:

99
Cesat = Cw(Kq +—)
Pw

Where:
Cesat = Effective soil saturation limit
C,, = Effective solubility
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Where soil concentrations are close to or above the effective soil saturation limit, the data are a strong
indicator that LNAPL was sampled and/or is immediately adjacent to a sampling interval. Therefore, soil
concentrations exceeding effective soil saturation limits are central in identifying the extent of LNAPL
within the subsurface.

It should be noted that while the soil saturation limit (Cs) reflects the threshold where residual LNAPL
may be present in pore spaces in the soil, it is not reflective of the threshold above which LNAPL may be
mobile (i.e., the residual LNAPLNAPL concentration limit or C,). Brost et al. (2000) completed an
assessment of LNAPL saturations in soil and provided soil and LNAPL specific values for Csy and Cres for
petroleum hydrocarbon mixtures. Brost noted that many organic chemicals, including hydrocarbons, are
nearly immiscible in water (pp.1) with Cg providing a threshold above which LNAPL is present within the
soil column and Ci providing a threshold above which potential LNAPL mobility and recoverability can
occur.

From the assessment provided, Brost et al. (2000) estimated C..s and Csy for a variety of soil and product
types. In addition, Brost et al. (2000) provided the following equation to calculate site-specific C.s values:

B,:p mg
C L= u]. 106 —=2
res.soil [ ps kg
Where:

Cressoil = Residual LNAPL concentration in soil (mg-res/kg-soil)
0, =n x Sr = Residual LNAPL volume fraction (cm3-res/cm3-soil)
po = Density of LNAPL (g-res/cm3-res)

ps = Dry soil bulk density (g-soil/cm3-soil)

Therefore, Cs calculations serve as an important line of evidence in defining LNAPL extent and Cies
provides a line of evidence to determining whether LNAPL is potentially mobile or present in a residual
state.
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4.0 INVESTIGATION METHODOLOGY

Investigation activities were conducted iteratively in accordance with the scope of work described in the
Work Plan. The field activities for this LNAPL investigation were conducted by EHS Support with support
by Weston. The following sections provide a detailed description of the methodologies used to complete
the investigation work programs. The investigation focused on the following key characterization activities:

e Section 4.1 — Field Preparation and Site Management: Pre-field planning, permitting (including
the site-wide subsurface boring permit and right-of-way street encroachment permits), health and
safety, boring mark-out and utility clearance, decontamination, sample custody and handling, and
waste management.

e Section 4.2 — CPT/MIP Characterization Program: High resolution understanding of the fine-
grained soil lithology and chemical impact response.

e Section 4.3 — Conventional Drilling Program: Further assessment of soil stratigraphy, chemical
concentrations, physical properties of soil, and petrophysical properties of the LNAPL to better
understand the LNAPL mechanics, contaminant mass distribution, and fate and transport processes.

e Section 4.4 — LNAPL Testing Program: LNAPL baildown and stress testing, and LNAPL
composite sampling performed to calculate LNAPL transmissivity values, determine the chemical
composition, and assess recoverability.

e Section 4.5 — Natural Degradation Testing Program: Further assessment of water quality to
assess LNAPL source depletion, natural mass losses, and biodegradation of LNAPL constituents.

o Section 4.6 — Quality Assurance and Quality Control: Quality control of data obtained during
investigation activities.

e Section 4.7 — Variances and Deviations: A summary of investigation variances and deviations
from the Work Plan are summarized.

4.1 Field Preparation and Site Management
4.1.1 Health and Safety

The Weston Health and Safety Plan (HASP) (Weston, 2016a) included a summary of monitoring
procedures and protocols associated with fieldwork activities. The HASP required personnel working on
project-related field tasks to be trained in accordance with Occupational Safety and Health Administration
(OSHA) regulations and provided guidance for safely executing fieldwork tasks. Prior to initiating field
work activities, the HASP was reviewed to ensure coverage of all investigation field tasks included as part
of this LNAPL investigation. A copy of the HASP was kept on-site during all fieldwork activities and was
reviewed by the field staff prior to daily work activities.

4.1.2  Permitting

Prior to soil coring activities, a site-wide drilling permit (#E20170063) for the CPT/MIP locations was
obtained by the drilling contractor (Conetec Inc. [Conetec]) from the NJDEP Bureau of Water Allocation
and Well Permitting. A copy of the site-wide permit is included in Appendix A.

An encroachment permit from the Camden County Highway Department (#A-39604) on September 14,
2017 for soil core locations DP-13 and D-14 located in Foster Avenue. A copy of the permit is included in
Appendix A.
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4.1.3  Boring Mark-out and Utility Clearance

Soil boring locations were reviewed by Weston, EHS Support, and the drilling subcontractors (East Coast
Drilling Inc. [ECDI] and Conetec) personnel prior to conducting work to ensure accessibility by the drill
rigs prior to field mobilization. Access requirements and notifications were conducted by Sherwin-Williams
and Weston in conjunction with these tasks.

Utility clearances were performed under the supervision of Weston at areas where intrusive activities were
to be completed. New Jersey “One Call” was contacted by Weston for borings DP-1 to DP-7. EHS Support
contacted New Jersey “One Call” on September 6, 2017 for borings DP-8 to DP-24 and the CPT/MIP
locations (Request No. 172492853) to request utility mark-out at the boring locations. A private locating
service company (GeoGraf) was mobilized to the areas of proposed intrusive activities and a survey was
conducted to determine the location of underground public, private, and unknown utilities. GeoGraf used
ground penetrating radar (GPR), electromagnetic conductivity (EMC), and radio frequency (RF) methods
to survey for potential subsurface obstructions prior to the commencement of any subsurface work. Where
identified or suspected subsurface utilities were observed by the survey, the subsurface boring location was
moved up to 3 feet from its proposed location. The soil core and CPT/MIP boring locations are shown on
Figure 4-1.

4.1.4  Equipment Decontamination

Decontamination Standard Operation Procedures (SOPs) specified in the Work Plan were followed
throughout the investigation for equipment exposed to soil, groundwater, or LNAPL at the Site. A two-
bucket method and distilled water final rinse was used for all field monitoring equipment. Water was
changed on an as-needed basis determined by the field team, or daily at a minimum. The decontamination
system consisted of the following:

e First bucket — potable water with non-phosphate lab grade detergent (Alconox® or Liquinox®, or

equivalent) and a brush for scrubbing.

e Second bucket — only potable water for rinsing of equipment after the first bucket.

e Final rinse — involved pouring distilled water over the equipment after the second bucket rinse.

e Allow equipment to air dry in an area free from contact with contaminants.

Water was changed on an as-needed basis determined by the field team, or daily at a minimum.
Decontamination water waste was managed as described in Section 4.1.6. Drill rig and downhole tooling
used during the investigation were decontaminated using a pressure washer.

4.1.5 Sample Custody and Handling

Supplies, coolers, samples, and field equipment were stored at the Weston field office. The groundwater
sample containers were bubble-wrapped and double-bagged with Ziploc® bags and placed in a cooler with
ice for preservation. Ice levels were monitored and refreshed as necessary with samples routinely shipped
or hand delivered under chain-of-custody procedures to the relevant laboratory.

Soil samples were contained in acetate sleeve liners and capped with Teflon™ tape and plastic end caps.
The sample liners were then immediately frozen by placing the sample liners in a cooler with dry ice. The
soil sample coolers were then shipped under chain-of-custody procedures by overnight delivery to PTS
Laboratories (PTS) in Houston, Texas.

All standard chemical analysis samples (constituent concentrations and MNA parameters) were submitted
to TestAmerica Laboratories, Inc (TestAmerica). Petrophysical samples were submitted to PTS. The
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microbial species QuantArray—Petro Suite samples were shipped under chain-of-custody procedures by
overnight delivery to Microbial Insights in Knoxville, Tennessee.

4.1.6 Investigation Waste Management

Investigation-derived wastes (IDW) generated during the field operations were managed by Weston
personnel. All IDW including soil cuttings, monitoring well purge water, unused samples, decontamination
wash/rinse water, contaminated personal protective clothing, debris, and expendables generated on-site
during the field investigations were containerized in Department of Transportation (DOT) approved 55-
gallon steel drums, properly labeled, and shipped off-site to a licensed treatment, storage, and disposal
facility (TSDF) for disposal in accordance with the prevailing regulations and Weston’s SOPs for Waste
Management and Disposal of Drums.

4.2 CPT/MIP Characterization Program

Conetec was retained to complete the CPT/MIP investigation at historical LNAPL impact areas (Former
Tank Farm A, Former Resin Plant and Material Storage Area, and Former Main Plant) and in the
downgradient direction (U.S. Avenue, Seep Area, the Former Service Station/Tavern, and near Hilliards
Creek). The CPT/MIP characterization program was conducted to assess the fine-grained lithology across
the Site to better understand the lithologic controls on LNAPL distribution and occurrence and to assess the
vertical distribution of LNAPL.

Thirty-five (35) CPT/MIP boring locations within 10 areas of interest (A through G, and I through K; see
Figure 4-1) were advanced between September 19 and 29, 2017. No CPT/MIP locations were advanced in
Area H due to property access limitations. One CPT/MIP location (CPT/MIP-31) in Area J was not installed
based on the limited access time available in that Area. The CPT/MIP borings were advanced from
peripheral areas towards the perceived former source areas to minimize the potential for cross
contamination. The depths of the CPT/MIP locations were based on MIP responses and generally advanced
until responses returned to background levels. The depth of the CPT/MIP borings ranged from
approximately 20 to 70 feet bgs. Once the target depth was reached, the CPT/MIP boring was grouted as
soon as possible following retraction of rods to prevent potential downward contaminant migration. Borings
were backfilled by using a Portland cement and bentonite slurry that was tremie grouted into the borehole,
or bentonite chips were installed in boring less than 15 feet bgs. The ground surface was repaired to match
the pre-existing condition. The CPT/MIP data report includes borehole lithology, CPT friction ratios, pore
entry pressure measurements, and PID/flame ionization detector (FID) screening measurements. The
CPT/MIP data is presented in graphical and electronic formats within the summary report included in
Appendix B.

CPT/MIP investigation areas, boring locations, borehole depths, and co-located conventional boring
locations are summarized in Table 4-1. The investigation areas and CPT/MIP boring locations for areas A
through G, and I through K are shown on Figure 4-1. Example figures summarizing CPT and MIP data log
information and interpretations are provided as Figure 4-2 and Figure 4-3, respectively.

4.3 Conventional Drilling Program

The conventional drilling program (soil core and sample collection) was conducted by installing soil
boreholes adjacent to a subset of CPT/MIP locations and conducting soil analytical testing to validate the
data collected from the CPT/MIP program and further assess LNAPL distribution and potential mobility.
ECDI was retained to complete soil core sampling during two mobilization phases (Phase I and Phase II)
to accommodate specified access periods for off-site residential properties. An EHS Support licensed
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geologist provided oversight of ECDI during the two mobilization phases that included the following
borings and work activities:

e Phase I: Included completion of soil cores DP-01 through DP-07 in Area H on July 12 and 13,
2017.

e Phase II: Included completion of soil cores DP-08 through DP-24 from Areas A to G, and I to K;
and TOC and fraction of organic carbon (foc) sample collection from soil borings FOC-01 and
FOC-02 from September 25 to 29, 2017. The FOC-01 and FOC-02 borings were advanced for
collection of analytical samples only and were not field logged.

The 24 soil cores (DP-01 to DP-24) and two (2) TOC/foc soil borings (FOC-01 and FOC-02) were
completed by ECDI consistent with drilling SOPs included in the Work Plan. Based on the CPT/MIP
results, the soil core depths for DP-01 to DP-24 ranged from 10 feet bgs to a maximum depth of 45 feet bgs
and extended below the intervals of LNAPL impact. The investigation areas, soil core borehole locations,
borehole depths, and the co-located CPT/MIP locations (where present) are summarized in Table 4-2. The
soil core locations are shown on Figure 4-1.

Soil cores DP-01 to DP-24 were completed using the Geoprobe® Direct Push Dual Tube sampler equipped
with acetate sleeves to prevent potential downward migration of contaminants and minimize slough from
entering the borehole. After collection from the boring, the DP-01 to DP-24 soil cores were immediately
frozen in the field with dry ice to preserve pore fluids and facilitate petrophysical testing representative of
in-situ conditions. The entire soil cores were then submitted under chain-of-custody procedures to PTS for
future soil logging and petrophysical and chemical sub-sampling. Sample chain-of-custody documentation
sheets are included in the lab reports in Appendix C.

Soil borings FOC-01 and FOC-02 were completed by similar direct push methods as the other soil borings
at background locations hydraulically upgradient of known petroleum hydrocarbon impacts. Samples were
selected to represent intervals approximately 2 feet above first-encountered groundwater and approximately
5 feet below groundwater.

Soil boring FOC-01 was advanced to 20 feet bgs with saturated soil encountered at approximately 9 feet
bgs and 12.5 feet bgs; therefore, three samples were collected for laboratory analysis at 7.5 to 8 feet bgs
(based on available soil recovery), 14 to 14.5 feet bgs, and 18 to 18.5 feet bgs. Soil boring FOC-02 was
advanced to 20 feet bgs with saturated soil encountered at approximately 14 feet bgs. Two samples were
collected from FOC-02 at 11.5 to 12 feet bgs and 19 to 19.5 feet bgs.

The soil samples were submitted to TestAmerica in Edison, New Jersey for laboratory analysis of foc by
the Walkley Black Method. Sample chain-of-custody documentation sheets are included in the soil
laboratory analytical reports in Appendix D.

4.3.1 Core Analysis and Laboratory Testing Program

The soil cores from the Site areas were submitted to PTS for photography and petrophysical testing. The
soil cores were maintained frozen during the testing program. Additional soil samples were also sub-
sampled from the selected cores for chemical analysis and submitted to TestAmerica. Chemical sub-
samples were collected to minimize the loss of organic volatiles and were transferred to TestAmerica at
analysis-required temperatures.

At PTS, the frozen cores were initially cut lengthwise (along the long axis of the core). Two-thirds of the
core was photographed in the laboratory under white light and ultraviolet (UV) light and the other core
portion was disposed properly. The photographed section of core was later logged at PTS by EHS Support
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from November 1 to 8, 2017 using the Unified Soil Classification System (USCS). Soil samples were also
measured for VOC headspace vapors using a PID and soil characteristics (e.g., moisture content,
consistency, odor, color), soil type, and sample recovery (length recovered/length pushed) were recorded
on the logs.

DP-01 to DP-24 soil core intervals selected for both petrophysical and chemical laboratory testing were
based on soil core observations that included:
e  MIP response in the soil cores
Soil VOC headspace vapor measurements
Zones that were visually saturated with LNAPL
Zones that were potentially transmissive or confining for LNAPL transport
Zones overlying or underlying observed LNAPL-impacted soils

Discrete intervals of the preserved soil core were selected for petrophysical analyses as follows:
e Initial Testing Program

o Pore Fluid Saturation Testing Package (Dean Stark Method [API RP40]). This testing
includes the analysis of initial fluid saturations (water and LNAPL), moisture content, total
porosity, grain density, bulk density, and air-filled porosity.

o Qrain size analysis by method American Society of Testing Materials (ASTM) D4464M
(laser method).

e Advanced Mobility Testing Program

o Select samples (based on the results from the Initial Testing Program) were analyzed for
the following additional petrophysical analyses:

o Air/Water Displacing Oil Imbibition Tests: This testing evaluates changes in pore fluid
saturation in response to increased water pressures and can be used to simulate LNAPL
recovery under a range of scenarios.

o Effective (drainage) porosity by method API RP40 — Modified ASTM D425.

These tests and their resulting data were used to evaluate the vertical and lateral variability in LNAPL
saturations. A summary of the selected soil samples for the initial testing program and advanced mobility
testing programs and screening results are included in Table 4-3.

4.3.2  Chemical Sample Analysis

Based on results from the co-located CPT/MIP responses and soil screening observations, core
photography, and detailed core logging, soil samples were selected for chemical analysis and submitted to
TestAmerica in Burlington, Vermont at analysis-required temperatures for the following suite of analyses
to aid in the quantification of contaminant mass distribution:
e Massachusetts Department of Environmental Protection (MADEP) volatile petroleum
hydrocarbons (VPH) (including BTEX and naphthalene)
e NIDEP extractable petroleum hydrocarbons (EPH)
e USEPA Contract Laboratory Program (CLP) Method SOMO02.3 (trace and low/medium VOC
including TICs)
e USEPA CLP Method SOMO02.3 SOMO02.1 (SVOC and TICs)

The sub-samples were collected by protocols and SOPs included in the Work Plan. Soil samples selected
for volatile analysis (VPH and VOC) were preserved per the USEPA 5035 preservation method (using
Encores). SVOC and EPH soil samples were contained in laboratory-provided sample jars. A summary of
the selected soil samples for chemical sample testing program is included as Table 4-4. Laboratory chain-
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of-custody documents were completed by field personnel and are included within the laboratory analytical
reports in Appendix D.

4.3.3  Boring Survey

Soil boring locations (including the CPT/MIP borings, direct push soil core borings, and foc sample
borings) were surveyed for latitude, longitude, and elevation on December 12, 2017 by DPK Consulting,
LLC (DPK) of Piscataway, New Jersey. Only DP-05 could not be surveyed by DPK due to limited property
access. The DP-05 location was surveyed by using a hand-held global positioning system (GPS) unit by
Weston personnel during the day of boring advancement. The DPK survey data report is included in
Appendix E.

4.4 LNAPL Testing Program

4.4.1 LNAPL Baildown Testing

LNAPL baildown testing was completed on August 22, 2017 and August 23, 2017 to assess LNAPL
transmissivity and potential recoverability. The Work Plan proposed performing baildown tests on one or
more wells containing sufficient (approaching 0.5 feet or more) LNAPL thicknesses. The following wells
were gauged for depth to groundwater and depth to product to determine which wells would be most
appropriate for baildown testing (see Table 4-5).

Table 4-5: Summary of Groundwater Gauging Information (August 22, 2017)

Well ID Depth to LNAPL (btic) Depth to Water (btic) Notes

MW-11 10.36 10.51 Bail down testing conducted on
this well despite insufficient
volume.

MW-26 No measurable LNAPL 13.26 Insufficient volume to support
bail down testing.

MW-27 13.78 14.03 LNAPL measurement related to

rust in well and not interpreted
as indicative of true LNAPL

thickness.
MW-13R 6.38 6.39 Insufficient volume to support
MW-21 708 710 bail down testing.
H-3P 6.79 7.02

Notes:
*btic indicates below top of inner casing of the well.
LNAPL = liquid non-aqueous phase liquid

Based on the gauging results, LNAPL baildown testing was performed by EHS Support and Weston at well
MW-11 on August 22, 2017. The LNAPL baildown testing was conducted per ASTM E2856, as referenced
in the SOP included in the Work Plan. LNAPL was removed from the well using a peristaltic pump and
dedicated tubing. After recovering approximately 390 milliliters of LNAPL and transferring it to a sample
container, the well was manually monitored for groundwater and non-aqueous phase liquid (NAPL)
recovery. Recovery was monitored every 10 seconds for 10 minutes, after every minute for 20 minutes,
after every 10 minutes for 60 minutes, and then after approximately every 30 minutes until recovery was
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complete. Field notes documenting the field activities and recovery measurements are included in
Appendix F. An evaluation of the baildown test of MW-11 is included in Section 7.2.

4.4.2 MW-11 Stress Test

Due to the limited LNAPL thickness and the lack of LNAPL recovery during the baildown test, a stress test
was also performed on MW-11 on August 23, 2017 as an alternate means of assessing LNAPL
transmissivity. The monitoring well was pumped dry of water and LNAPL over a period of 30 minutes.
The well was then allowed to recharge and the depths to LNAPL and groundwater were measured every 2
minutes for a total of 50 minutes. Groundwater recovered to its static pre-pumping depth within
approximately 50 minutes of cessation of pumping with no measurable NAPL. The field notes for the
MW-11 stress test and the associated recovery measurements are included in Appendix F.

4.4.3 LNAPL Sampling

On August 22, 2017, LNAPL was collected from the peristaltic pump and tubing at H-3P and at MW-11
during the baildown test (see Section 4.4.1). Additional sample volume was collected on August 23, 2017
from both MW-11 and H-3P to ensure adequate volume for the required laboratory analyses. Samples were
placed in an ice-filled cooler and transported to TestAmerica in Edison, New Jersey (for chemical testing)
and PTS (for physical testing) under proper chain-of-custody procedures for the analyses. The LNAPL
samples from MW-11 and H-3P were analyzed for:

e LNAPL Viscosity, Density, and Specific Gravity by ASTM D445, D1481, and API RP 40
Initial Boiling Point by ASTM D86
MADEP VPH (including BTEX and naphthalene)
NJDEP EPH
VOCs by USEPA Method 8260C, including TICs
SVOCs by USEPA Method 8270D, including TICs

The MW-11 and H-3P LNAPL analytical results are discussed in Section 6.0 and documented in the
laboratory report included in Appendix G.

4.5 Natural Degradation Testing Program

Assessment of LNAPL source depletion, natural mass losses, and biodegradation of LNAPL constituents
were identified as supplemental investigation activities. The wells identified for natural degradation testing
are summarized in Table 4-6 and shown on Figure 4-1. The work was planned in two phases to use data
collected from the first phase to further define the scope for the second phase. A summary of the two work
phases is provided in the following sections.

4.5.1 Phase I (Geochemistry, Biochemistry, and Microbial Assessment)

The first phase of the testing program was designed to further define the general geochemistry,
biochemistry, and microbial biology within the groundwater plume to validate the processes currently
identified which are contributing to the natural degradation of petroleum hydrocarbons. In addition, the
scope of work was designed to evaluate whether enhancements could accelerate degradation rates. The
objectives of this phase of work were as follows:
e Characterize the current geochemistry and biochemistry within the groundwater plume to allow
direct comparison with the microbiological analyses (using groundwater samples).
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e Validate and describe the processes contributing to biodegradation of petroleum hydrocarbons by
evaluating the type of petroleum-degrading bacteria present at the Site (through the use of
QuantArray-Petroleum Analysis on Bio-Trap samplers).

e [Evaluate the population densities of petroleum degraders and determine if these densities are
sufficient to support meaningful intrinsic biodegradation in the groundwater plume area into the
future (through the use of QuantArray-Petroleum Analysis on Bio-Trap samplers).

The selected wells were gauged on October 9, 2017 with an oil/water interface probe to measure
groundwater levels and the presence/absence of LNAPL. The depth to groundwater was measured in each
well to the nearest 0.01 foot to the top of casing. The measurements were recorded in a field book or on
field forms.

Following well gauging on October 9, 2017, all monitoring wells were purged and sampled via low-flow
procedures from October 9 to 11, 2017 by TestAmerica of Edison, New Jersey. Groundwater sampling was
conducted by low-flow purging and sampling procedures to comply with the guidelines summarized in
SOPs summarized in the Work Plan. The TestAmerica well purging forms are included in the groundwater
sample analytical report (Appendix H).

Groundwater samples were collected directly from the pump tubing within laboratory supplied glassware,
properly preserved and labeled, placed directly on ice, and shipped under chain-of-custody to TestAmerica
in Edison, New Jersey. Groundwater samples were collected and analyzed for the following analytes at all
well locations:
e Contaminants:
o MADEP for VPH (including BTEX and naphthalene, aliphatics, and aromatics)
o NIJDEP EPH
o VOCs by USEPA Method 8260B, including TICs
o SVOCs by USEPA Method 8270C, including TICs
e Field Parameters:
o Temperature
pH
Conductivity
Dissolved Oxygen (DO)
Redox potential
o Turbidity
e Geochemistry Parameters:
o Dissolved organic carbon (DOC)
Methane
Carbon dioxide
Sulfate/Sulfide
Nitrate/Nitrite
Dissolved iron (Fe*"), Total Iron, and Manganese
Alkalinity
o Volatile Fatty Acids
¢ Biodegradation Parameters.
As part of the Phase 1 biological assessment, Bio-Traps were used to characterize and quantify the
bacterial populations using Microbial Insights QuantArray analytical method. The method
(QuantArray-Petroleum Suite) used deoxyribonucleic acid (DNA) microarrays and quantification
of polymerase chain reaction (QPCR) to quantify the specific functional genes responsible for both
aerobic and anaerobic biodegradation of BTEX; polycyclic aromatic hydrocarbons (PAHs); and a
variety of short and long chain alkanes. Biological activity is generally restricted to the aqueous
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phase, although a number of bacterial species (for example Pseudomonas) form bio-surfactants that
enable some degradation in water/oil mixtures. Based on this, the highest bacterial populations are
generally observed within areas of elevated hydrocarbon constituent concentrations (within the
former source areas), but may also occur on the fringes of the plume (where concentrations are
lower and bacteria are degrading the flux of constituents from upgradient areas).

The QuantArray-Petroleum Suite Bio-Traps were provided by Microbial Insights Inc. of Knoxville,
Tennessee and installed by EHS Support on October 12, 2017 following the completion of well sampling.
The biotraps were hung and secured in the well with a nylon line, with biotrap samplers established at a
depth of 3 feet below the water table or 1 foot below the measured depth of LNAPL in the well.
Subsequently, EHS Support removed the biotraps after 62 days of incubation on December 13, 2017 and
placed them in sterile plastic bags provided by the laboratory for shipping. The biotraps were then submitted
to Microbial Insights in Knoxville, Tennessee under chain-of-custody documentation for laboratory
analysis. The sample chain-of-custody documentation is provided in the laboratory report included in
Appendix I. The biogeochemical data results and evaluation are discussed in Section 8.0.

4.5.2  Phase Il (Assessment and Qualifications of In-Situ Biodegradation)

Based on the findings of the Phase I assessment (the presence of specific bacterial communities), the Phase
IT assessment was conducted using ‘baited’ Bio-Traps to assess if biodegradation of monoaromatics
(benzene) is occurring in shallow zone groundwater. Benzene was selected as an appropriate bait based on
its ready availability and its suitability for use as a surrogate for assessing biodegradability of the key
constituents detected in LNAPL and groundwater including alkylbenzenes (like toluene, ethylbenzene, and
xylene) and other light- to moderate-weight polyaromatic hydrocarbons (like naphthalene).

Stable isotope probing (SIP) techniques using '*C-labeled benzene ‘baited’ Bio-Traps (SIP-Traps) were
installed in shallow zone wells located within and along the nominal centerline, within the former source
area (Former Tank Farm A) and downgradient/cross-gradient (U.S. Avenue and Seep Area) within the
shallow zone benzene plume at wells MW-11, MW-12, MW-13R, MW-26, and MPMWO0009. The SIP-
Traps were installed to assess the following information:
e Determine whether benzene (and similar compounds) is biodegraded (or not) in the Site setting.
e Assess the degree to which benzene (and similar compounds), during biodegradation, is converted
to new bacteria cell mass or used as an energy source for bacterial metabolism of other compounds.

The SIP-Traps were installed on February 22, 2018 and were removed after 61 days of incubation on April
24,2018. The SIP-Traps were placed in sterile plastic bags (provided by the laboratory for shipping) and
then submitted to Microbial Insights in Knoxville, Tennessee under chain-of-custody documentation for
laboratory analysis. A supplemental technical memorandum including the sample chain-of-custody
documentation, laboratory analytical report, and results from this assessment is included in Appendix J.
The biogeochemical data results and evaluation are discussed in Section 8.0.

4.6 Quality Assurance and Quality Control

As outlined in the Weston Quality Assurance Project Plan (QAPP) (Weston, 2009), control checks were
implemented in order to verify the overall quality of the sampling and analytical data. Implementation of
quality assurance/quality control (QA/QC) was demonstrated through the use of trip blanks, blind field
duplicate samples, and rinse blank samples. Quality control samples were collected over the course of the
project in accordance with the specifications contained within the QAPP.
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Samples were collected in accordance with SOPs provided in the Work Plan. Field QA/QC samples were
collected in accordance with the specifications in the Weston 2009 QAPP (Weston, 2009) and included the
following:
e One trip blank was submitted in each cooler containing samples for volatile analysis.
e Equipment blanks were collected at a rate of 5 percent for water samples.
e Blind field duplicate samples were collected at a rate of 10 percent for water samples. Blind field
duplicate samples were not collected for soil samples due to limited sample volume from the soil
cores.

The results of those field QC samples, as well as any impact to the associated data, are discussed in the
individual data review packages. Groundwater samples and associated field QC were analyzed by
TestAmerica Laboratories in Edison, New Jersey; Buffalo, New York; and Nashville, Tennessee by the
following analyses:

USEPA SW-846 Methods 8260C and 8260C selective ion monitoring (SIM) for VOCs

USEPA SW-846 Methods 8270D and 8270D SIM for SVOCs

USEPA 6010C for metals

USEPA Method RSK-175 for dissolved gases

MADEP for VPH

NJIDEP EPH

ASTM Method D516-90, 02 for sulfate

Standard Methods SM 2320B for alkalinity

SM 3500 FE D for ferrous iron

SM 4500 NO; F for nitrogen, nitrate

SM 4500 S* F for total sulfide

SM 5310B for DOC

Method VFA-IC for volatile fatty acids

Groundwater data were reviewed by EHS Support in accordance with the NJDEP Site Remediation Plan
(SRP) Data of Known Quality Protocols Technical Guidance (NJDEP, 2014).

Soil samples, along with their associated field QC samples, were analyzed by TestAmerica Laboratories in
Burlington, Vermont; Nashville, Tennessee; and Edison, New Jersey by the following analyses:

e USEPA CLP Method SOMO02.3 for trace and low/medium VOCs

e USEPA CLP Method SOMO02.1 for SVOCs

e MADEP for VPH

e NJDEP EPH

Soil data was validated by Weston. According to the data validation reports, “The data validation was
conducted in general accordance with the USEPA Contract Laboratory Program National Functional
Guidelines for Organic and Inorganic Superfund Data Review, latest revisions of Region 2 Trace Volatile
Data Validation SOP HW-34, Low/Medium Volatile Data Validation SOP HW-33, Semi-volatile Data
Validation SOP HW-354, MA VPH and NJ EPH SOPs, the Quality Assurance Project Plan and the
applicable methods...”.

4.7 Variances and Deviations

Investigation variances and deviations from procedures summarized in the Work Plan are as follows:
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Soil Sampling Locations — Deviations from Locations Specified on Work Plan Figure 4-1:

Soil core locations DP-13 and DP-14 of Area K were completed in Foster Avenue at locations
shown on Figure 4-1. The co-located CPT/MIP locations for these borings could not be installed
due to limited access and encroachment restrictions at Foster Avenue. The co-located CPT/MIP
locations were moved to the southwest in the Seep Area parking lot and are identified as CPT/MIP-
16 and CPT/MIP-20.

The co-located CPT/MIP location for soil core DP-16 (CPT/MIP-15) of Area K had to be moved
from the soil core location to the parking area due to restricted CPT rig access to the DP-16 location.
CPT/MIP-31 of Area J was not advanced due to the limited property access window of time
permitted for work.

The soil core location for DP-05 of Area H could not be surveyed by the survey contractor on
December 12, 2017 due to restricted property access. However, it was surveyed via GPS methods
at the time of drilling.

Soil Sample Collection and Analysis — Deviations from Work Plan:

While elevated vapor headspace readings were identified in multiple soil sample core locations,
only a subset of soil cores were selected for analytical testing (see Table 4-4 for summary of
samples selected for analysis).

The USEPA CLP SOMO2.4 laboratory analytical methods for trace and low/medium VOCs
(including TICs) and SVOCs (including TICs) were conducted for soil samples submitted for
analysis instead of USEPA SW846 Methods (VOCs by USEPA Method 8260B and SVOCs by
USEPA Method 8270C) specified in the Work Plan.

The petrophysical soil samples were submitted to PTS because the Santa Fe Springs, CA facility
was closed in July 2017.

UV light photography was conducted on the soil cores submitted to PTS in addition to visible light
photography to detect potential florescence in the soil samples.

An additional soil sample at FOC-01 was collected due to encountering saturated soil at
approximately 9 feet bgs and again at 12.5 feet bgs; therefore, three samples were collected for
laboratory analysis (7.5 to 8 feet bgs, 14 to 14.5 feet bgs, and 18 to 18.5 feet bgs).

The Phase II (Assessment and Quantification of In-situ Biodegradation) sampling by use of SIP-
Traps was performed to confirm the preliminary finding that biodegradation of petroleum
hydrocarbons is occurring in shallow zone groundwater at wells MW-11, MW-12, MW-13R, MW-
26, and MPMW0009.
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5.0 GEOLOGY AND HYDROGEOLOGY

The following section evaluates the Site geologic and hydrogeologic data and associated controls on
LNAPL fate and transport. Drawing on the existing hydrogeologic framework developed through previous
investigation work, this section assesses geologic complexity (i.e., the presence of variable fractions of
fines within the fine sand matrix) and groundwater level fluctuations and flow as potential key controls on
historical LNAPL migration, the resulting current lateral and wvertical distribution, and ongoing
residualization processes. The key lines of evidence evaluated in this section include both historical and
2017 data as follows:

e Historical geophysical assessments
Historical and 2017 soil boring logs
2017 CPT logs and associated SBT characterization
2017 high-resolution soil core photography
2017 laboratory grain size and soil properties analyses
Historical groundwater level fluctuations
Groundwater flow and aquifer properties

During the 2017 LNAPL investigation, soil core lithology information was obtained at Site Areas A through
K as shown on Figure 4-1. Copies of the CPT/MIP results, soil petrophysical property analytical results,
conventional soil boring logs, and soil core photography from this investigation are provided in Appendix
B, Appendix C, Appendix K, and Appendix L, respectively. A summary of the CPT/MIP and soil core
boring depths are summarized in Table 4-1 and Table 4-2, respectively. Regional and site geology and
hydrogeology are described in the FMP RIR (Weston, 2018) and Groundwater Technical Memorandum
(Weston, 2014).

5.1 Site Geology

The lithologic unit of interest for this LNAPL investigation is the unconsolidated soils within the upper
sand facies of the lower Kirkwood Formation (Owens et al., 1998). Lithology of the upper sand facies has
been previously described as fine- to coarse-grained (predominantly fine- to medium-grained) sand, white,
gray, brown, yellow, orange, containing trace to some clay, silt, and gravel, and locally micaceous (Weston,
2018). The upper sand facies were present to depths of approximately 35 to 60 feet bgs (Weston, 2014).
The previous natural gamma assessment conducted in 2012 and 2013 (Weston, 2014) also identified the
lower Kirkwood Formation as generally sand which typically fines upward. The results of the natural
gamma survey is included in the Groundwater Technical Memorandum (Weston, 2014), with the borehole
geophysical logging reports, provided in Appendix M.

From a detailed assessment of the gamma survey data, zones with higher proportions of fines are observed
in the upper soil sequence with significant spatial variability observed across the Site. Shifts in the natural
gamma counts (interpreted as increasing fine-grained material within the borehole lithology) were observed
at shallow depths near the historical range of groundwater elevations in monitoring well borings (MW-30
to MW-33, MW-41, MPMWO0006, and MPMWO0013). Fine-grained intervals noted near the historical range
of groundwater elevations from the gamma log assessment are summarized in Table 5-1.

Similar to the natural gamma log assessment, EC profiles from the LIF and MIP borings completed from
2012 to 2013 (Weston, 2014) also indicate similar complexity in geological conditions. Greater EC
responses (indicating the presence of fine-grained soils) were also generally identified near the historical
range of groundwater elevations in LIF/MIP borings MIP-3 to MIP-8, and MPSBO0158 to MPSBO178.
These fine-grained intervals noted from the EC log assessment are summarized in Table 5-2, and the EC
logs are included in Appendix M.
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The historical gamma survey and EC soil borings with shallow, fine-grained soil intervals generally less
than 25 feet bgs and intersecting or within 5 feet of the historical 2010 to 2017 groundwater elevation range
were identified in the following areas as depicted on Figure 5-1:

e Former Resin Plant and Material Storage Area (boring MPSB0160)
Former Tank Farm A (borings MPSB0161 to MPSB0163, MIP-07, MW-30, and MPMW0006)
Former Main Plant (MPSB0176, MPSB0178, MW-31, and MIP-04)
Seep Area (MIP-03, MIP-05, MIP-06, MPSB0165, MPSB0167, and MW-33)
Hilliards Creek (MPSB0164 and MPSB0175)
Former Service Station/Tavern (MW-32)

Consistent with the interpreted fine-grained intervals, based on review of the geophysical logs, soils
identified within the upper facies of the Kirkwood formation (based on 2017 conventional and CPT soil
borings) consisted of surfical fill materials underlain predominantly by fine sand with varying fractions of
silt and clay throughout. Conventional soil core locations were completed to total depths ranging from 10
to 45 feet bgs (Table 4-2). The interpreted total depth of the upper facies of the Kirkwood formation was
identified at borings completed at the Seep Area (DP-13, DP-14, and DP-17 to DP-20) and Hilliards Creek
(DP-16), which ranged from approximately 20 to 32 feet bgs.

Soil lithology identified from 2017 soil cores using USCS convention consisted of sand (SP/SW), gravel
(GP), silty sand (SM), and silt/clay (ML/CL) (soil boring logs and core photography are provided in
Appendix K and Appendix L, respectively). Similarly, CPT borings exhibited variability in pore pressures,
friction ratios, and resultant SBT (Lunne, Robertson, and Powell, 1997). As shown on the CPT logs
(Appendix B), the predominant SBTs are silty sand/sand sandy silt, and sand with significant zones of
clayey silt, silt, and clay. Gravelly sand is also observed, but limited to upper soils (0-5-foot range)
interpreted as fill.

Four hydrogeologic cross sections were developed to depict the lithology at the Site using the four primary
USCS categories noted above. A cross-section location map is provided as Figure 5-2 and cross sections
A-A’ through D-D’ are provided as Figure 5-3 through Figure 5-6. A general description of the soils
identified at depth within the upper facies of the Kirkwood formation is summarized below.

Fill Materials

e Surficial fill materials consisted of asphalt, concrete, and dark gray to black sand, gravelly sand,
and gravel. Accessory materials present in the Fill include bricks, glass, asphalt, concrete, wood
fragments, and angular to subangular gravel and rock fragments of varying composition.

e The USCS classifications for the fill materials were SP/GP (poorly graded sand, gravelly sand, and
poorly graded gravel) and consistent with SBTs from the CPT logs.

o The depth of the fill materials ranged from approximately 2 to 7 feet bgs across the Site. Thicker
intervals of fill materials (greater than 3 feet bgs) were noted in borings DP-09 (Former Resin Plant
and Material Storage Area), DP-10 (Main Plant), DP-12 (U.S. Avenue), DP-16 (Hilliards Creek),
DP-20 (Seep Area), and DP-22 (Former Tank Farm A).

Upper Sand Facies of the Lower Kirkwood Formation

e The dominant soil type was fine sand as evidenced by the results of the grain size analysis
summarized on Table 5-3A. These fine sand samples were identifed with trace to little amounts of
gravel, coarse sand, and medium sand. However, the fine sand contained abundant silt and clay
ranging from approximately 5 percent to 42 percent by weight.

e USCS classifications for the sands were SW/SP (well to poorly graded sand) and SM (silty sand)
and described as micaceous with fine gray, white, or black sand banding, with trace coarse-grained
sand inclusions, and intervals of iron oxide weathering consistent with historical observations.
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USCS classifications for the silts or clay were ML/CL and described primarily as thin to moderate
intervals of browinsh yellow, yellowish brown, grayish brown, pale brown, and gray silt (sandy
silt, clayey silt, or silt); or as thin intervals of silty clay within the overall fine sand matrix. The
thickness of the fine-grained soil intervals varried from a few inches to approximately 4 feet (DP-
4 from 27 to 31 feet bgs). These fine-grained intervals were identified at all soil core locations at
the various thicknesses (with the exception location DP-23 located at the Former Service
Station/Tavern) encountered below ground surface from approximately 3.6 feet bgs (DP-11) to
approximately 39 feet bgs (DP-21) as summarized in the soil boring logs (Appendix K) and shown
in the CPT sounding data results (Appendix B).
Laboratory soil grain size analysis results, USCS field logging descriptions, core photography, and
CPT results correlate well as shown on Table 5-3A, Table 5-4A, and Table 5-4B. Examples
illustrating the complementary lines of evidence have been developed for soil borings DP-17, DP-
21, and DP-12 as Figure 5-7, Figure 5-8, and Figure 5-9, respectively. Figure 5-7 provides an
example for soils at the interface with the overlying Fill and Figure 5-8 and Figure 5-9 provide
examples for the presence of fine-grained soil horizons within the overall fine sandy matrix.
Intervals of fine-grained soils (shown as green to blue coloration on the SBT portion of the CPT
logs; Appendix B) were identified at 31 of 35 CPT locations within 5 feet of the water table at each
location. The four locations identified without fine-grained soils within the water table were at the
Former Service Station/Tavern Area J (CPT/MIP-32, CPT/MIP-33, and CPT/MIP-35) and Former
Tank Farm B Area (CPT/MIP-18). The presence of fines in relation to the historical minimum and
maximum groundwater level elevations (using 2010 to 2017 data) are also depicted on the
hydrogeologic cross sections (Figure 5-3 to Figure 5-6). As shown, the fine-grained ML/CL
intervals are interpreted as discontinuous intervals in the shallow subsurface (less than 20 feet bgs);
however, they become more laterally continuous at deeper intervals (greater than 20 to 25 feet bgs).
Thicker intervals of the fine-grained ML/CL interval were found downgradient of Area A (Former
Tank Farm A) within Area E (Seep Area) and Area K (Hilliards Creek/Seep Area). Fine-grained
intervals (ML/CL) within 5 feet of the historical groundwater elevation range were identified at the
following areas:
Former Resin Plant and Material Storage Area (borings DP-08 and DP-09) (Area D)
Former Main Plant (DP-10 and DP-11) (Areas I and C)
Former Tank Farm A (DP-21) (Area A)
Seep Area (DP-17, DP-18, DP-19) (Areas E,F, and K)

o U.S. Avenue/Eastern Off-Property Area (DP-2 to DP-5, and DP-12) (Areas G and H)
The total and effective porosity of the upper facies of the lower Kirkwood Formation ranged from
30 percent to 44 percent and 23 percent to 36 percent, respectively (Table 5-3B). The porosity
values are consistent with expected values for the unconsolidated fine-grained sands with variable
fractions of fines.
Laboratory analytical results for TOC and foc from samples collected at borings FOC-01 and FOC-
02 (shown on Figure 4-1) were only present above detection limits in 2 of 5 samples submitted for
analysis. Low foc concentrations were detected in samples from FOC-01 above groundwater (0.002
gram/gram at 7.5 to 8 feet bgs) and below groundwater (0.00053 estimated (J) at 14 to 14.5 feet
bgs). The low to non-detect TOC/foc results are consistent with the depositional environment and
sandy lithology of the upper facies of the lower Kirkwood Formation. The TOC/foc laboratory
analytical results are summarized in Table 5-3C.

O O O O

Based on the various lines of evidence collected as part of the 2017 LNAPL investigation (CPT soil types,
field logging, core photography, and soil grain size analysis), thin to moderate intervals of finer-grained
soil intervals were identified across the FMP area, within the zone of historical groundwater fluctuations,
consistent with previous natural gamma and EC geophysical logging results. In addition to discrete fine-
grained intervals, significant variability in the percentage of fines within the fine sand matrix is present
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throughout the formation as evidenced by the grain size analyses. Therefore, while the upper sand facies of
the lower Kirkwood Formation is prepredominantly fine sand, fine-grained soil (silts and clays) are present
as both laterally distinct zones and within pore spaces throughout the fine sand matrix. The variability
within the fine sand-dominated sequence is consistent with the low, but variable energy depositional
environment of the New Jersey Coastal Plain, consisting of low-energy inundated areas, marshes, estuaries,
and barrier islands that are boarded by streams (Kummel, 1915).

Consistent with the fundamentals described in Section 4.0, these finer-grained soils have the potential for
higher residual LNAPL saturations than coarser-grained soils and combined with historical fluctuations of
groundwater levels, were key controls on historical LNAPL mobility. While sufficient LNAPL heads were
present to drive migration into fine-grained soils and through fine sands with high proportions of fines,
current LNAPL heads (in the limited wells with measurable LNAPL) are insufficient for further migration.
Water level fluctuations (which have residualized mass) and other mass loss mechanisms have contributed
to trapping LNAPL in finer-grained soil horizons. LNAPL mobility and potential recoverability are further
discussed in Section 7.0.

5.2 Site Hydrogeology

The summarized information in the following sections is based on previously submitted information from
2014 and 2018 and focuses on hydrogeology of the shallow groundwater zone due to the limited vertical
distribution of LNAPL impacts at the site.

5.2.1 Hydrostratigraphic Units of Interest

The Site is within the outcrop area of the Kirkwood-Cohansey Aquifer System. Locally, there are six major
aquifers and one minor aquifer (Figure 5-10). The shallowest major aquifer identified at the Site is the
Kirkwood-Cohansey. This aquifer has been described as having low to moderate hydraulic conductivity
values. Based on the geologic data and groundwater elevation measurements, the shallow groundwater
within the FMP is unconfined. Previous soil log data have not identified semi-confining or confining layers
in the shallow groundwater zones (aquitard or aquiclude); however, as discussed in Section 5.1, intervals
of fine-grained soils are noted throughout the area at varying depths and may influence groundwater flow
locally.

5.2.2  Groundwater Flow and Hydraulic Gradients

The shallow groundwater monitoring well network is shown on Figure 5-11 and the well screen interval
depths are referenced in Table 5-5. Shallow groundwater monitoring wells range in depth from
approximately 9 to 30 feet bgs.

Historical groundwater monitoring well elevation data from August 2010 to October 2017 are summarized
in Table 5-6. Groundwater is encountered at depths of approximately 10 to 12 feet bgs in areas of the FMP
located north of Foster Avenue and east of U.S. Avenue. Within the Seep Area, groundwater is typically
encountered at a depth of 1 to 2 feet bgs, but it can occasionally rise to essentially ground surface. Higher
groundwater elevations are encountered during the spring and typically exhibit seasonal variations of
approximately 2 to 4 feet. Shallow groundwater elevations identified during the LNAPL investigation (July
to October 2017) were consistent with the average to low groundwater elevations encountered during the
late summer and fall. Historically during high groundwater table conditions within the Seep Area,
groundwater and LNAPL was known to daylight as seeps within the parking lot and adjacent to Hilliards
Creek.
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The August 2017 groundwater elevations and flow direction for the shallow zone (and intermediate zone)
are shown on Figure 5-11. Monitoring well measurements collected from the shallow aquifer ranged from
1.45 feet bgs (well MPMWO0001) to 17.07 feet bgs (well WP-7). Elevations calculated from the
measurements ranged from 90.93 feet above mean sea level (AMSL) (well MW-SCAR) (excluding well
MPMWO0005) to 74.35 feet AMSL (well MPMWO0030). Consistent with historical data, the flow direction
of shallow groundwater is influenced by Site topography and the presence of four main surface water bodies
(upgradient: Silver Lake and downgradient: Hilliards Creek, Bridgewood Lake, and White Sand Branch).

As shown on Figure 5-11, the impounded water at Silver Lake (higher elevation) acts as a localized
recharge area for shallow groundwater, and Hilliards Creek, Bridgewood Lake, and White Sand Branch
(lower elevations) act as localized groundwater discharge points for shallow groundwater. The overall
general flow direction of surface water from the FMP and Former Tank Farm A is southwest towards
Hilliards Creek and Bridgewood Lake while east of U.S. Avenue the groundwater flow is southward
towards White Sand Branch (which discharges into Bridgewood Lake). The hydraulic gradient is
approximately 0.010 feet/foot from northeast of the Former Resin Plant through the Seep Area towards
Hilliards Creek and 0.017 feet/foot east of U.S. Avenue from the Former Service Station/Tavern area
towards White Sand Branch.

5.2.3  Aquifer Properties

Hydraulic conductivity values from shallow zone monitoring wells range from approximately 0.2 feet/day
to 14 feet/day (Weston, 2014). Groundwater seepage velocity estimates for the shallow zone (using April
2011 horizontal hydraulic gradient information (Weston, 2014)) ranged from approximately 0.01 ft/day to
0.08 ft/day. A summary of the seepage velocity calculations, including a figure illustrating groundwater
flow pathway, is included in Table 5-7.
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6.0 NATURE & EXTENT OF LNAPL

As described in the Work Plan, and summarized in Section 2.4, potential residual LNAPL, historically
classified as weathered mineral spirits, is present at and below the groundwater table at the Site. As
described in Section 2.5, the pre-investigation understanding of the extent of LNAPL is at and immediately
downgradient of the former source areas at the Site (including Former Tank Farm A, the Seep Area, and
Former Service Station/Tavern).

The following sections further evaluate the nature and extent of LNAPL through an assessment of LNAPL
physical properties, composition, and distribution using a lines of evidence approach based on supplemental
LNAPL, soil, and groundwater data collected as part of LNAPL Investigation activities. Where relevant,
historical data presented in previous reports is included to provide additional lines of evidence for the nature
and extent of LNAPL and to assess temporal changes in LNAPL chemistry and distribution. The key lines
of evidence are as follows:

e Historical and 2017 LNAPL samples submitted for chemical and physical properties analyses

e Historical LNAPL measurements from wells

e 2017 laboratory LNAPL pore fluid saturation analysis

e Historical and 2017 soil boring logs and the following indicators of LNAPL: visual presence, odors,
headspace responses
Historical and 2017 MIP/LIF responses
e Historical hydrophobic dye assessment
e (alculated threshold values indicative of the presence of LNAPL leveraging historical soil vapor,

groundwater, and soil data

The 2017 LNAPL Investigation locations are provided on Figure 4-1.

6.1 Physical Properties

As discussed in Section 3.1, physical properties, such as viscosity and density, influence LNAPL mobility
within the subsurface. LNAPL samples analyzed as part of 2017 LNAPL Investigation activities were
collected from MW-11 (Former Tank Farm A) and H-3P (a horizontal recovery well in the Seep Area).
These were the only locations where enough LNAPL was present to collect a sample. LNAPL physical
properties data for these samples are provided on Table 6-1. Physical properties for historical LNAPL
samples collected within the Seep Area, Former Tank Farm A, and Former Service Station/Tavern are
provided on Table 6-2.

As shown on Table 6-1, the LNAPL specific gravity value for MW-11 and H-3P are 0.79 and 0.94 at 70°F,
respectively. For reference, published API Gravity values (Irwin et al., 1997) for mineral spirits range from
48.8 to 50.6 (specific gravity of approximately 0.78 at 60°F), close to the measured value for the 2017 MW-
11 sample.

The specific gravity of LNAPL samples collected from the Site areas historically ranged from 0.66 to 1.0.
Specific gravity values ranged from 0.66 to 1.0 in the Seep Area, 0.69 to 1.0 in the former Tank Farm A
area, and 0.76 from one Former Service Station/Tavern well, MW-26. Omitting historical samples
representing LNAPL-water mixtures and/or aqueous samples (as noted in the sample IDs on Table 6-2),
the average specific gravity value across all Site areas is 0.79, consistent with the published value for
mineral spirits. The specific gravity values approaching 1.0, even if not specifically noted, may indicate
that the LNAPL samples contain water (the specific gravity of water is 1.0), contain appreciable suspended
solids (e.g., rust, soil), and/or represent more weathered LNAPL that is comprised of more-dense
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hydrocarbons. Further evaluation of the chemical composition of the LNAPL samples collected at the Site
is discussed in Section 6.2.

Kinematic viscosity results for the 2017 LNAPL samples range from 1.4 to 1.5 ¢St at 70°F (Table 6-1) and
historical samples range from 0.68 to 1.2 cSt. The average viscosity value across all Site areas is 1.0 cSt.
For reference, the kinematic viscosity of water at 25° C is approximately 0.9 ¢St and thus the viscosity of
LNAPL is not anticipated to be a major control on potential LNAPL mobility within the subsurface. The
slightly higher viscosity values of the 2017 samples compared to the historical samples may be an indication
of weathering as viscosity tends to increase with the degree of weathering.

As shown on Table 6-2, select historical LNAPL samples were submitted for more detailed physiochemical
analysis. Vapor pressures range between 6.26 mmHg to 7.86 mmHg (consistent with mineral spirits -
NOAA, 1999). The sample solubility values are low (4.4 mg/L and 10.8 mg/L) and reflect the dominance
of low solubility hydrocarbon constituents in the LNAPL. It is noted that these values are considerably
lower than a published value of 45.9 mg/L for mineral spirits (Irwin, et al., 1997), another indicator of the
weathered nature of the LNAPL (as more soluble constituents within the LNAPL dissolve into groundwater
over time). Interfacial tension and surficial tension within LNAPL samples analyzed were less than 28.7
dynes/cm (excluding samples interpreted as LNAPL-water mixtures).

The initial boiling point for LNAPL was also analyzed for the 2017 MW-11 and H-3P samples (Table 6-
1). As shown, the initial boiling points were 240°F and 275°F. These values are slightly lower than
published boiling point ranges of 310°F to 375°F for mineral spirits (NOAA, 1999) and likely reflect the
compositional differences in the LNAPL at the Site compared to the referenced data sheet for fresh mineral
spirits.

An additional physical property of LNAPL that is helpful in characterization is fluorescence under UV
light. Depending on the chemical composition of the LNAPL, some LNAPLs strongly fluoresce (e.g.,
monoaromatic hydrocarbons), while others do not fluoresce at all (aliphatic hydrocarbons such as those that
comprise the majority of mineral spirit constituents).

The high-resolution core photographs (Appendix L) taken as part of 2017 LNAPL Investigation activities
include photographs taken under white light (left) and UV light (right). The UV photographs are not easy
to distinguish from the black background because the majority of LNAPL present at the Site does not
fluoresce (only minor to moderate fluorescence is noticeable as a result of fluorescing minerals within the
soil cores). This observation further supports the assertion that LNAPL composition is relatively consistent
across the Site and supports the historical understanding that LNAPL at the Site is predominantly comprised
of weathered mineral spirits (i.e., aliphatic hydrocarbons). The notable exceptions to this are in the
following areas and may indicate minor variations in LNAPL composition and greater mass fractions of
aromatic hydrocarbons where fluorescence is observed:
e Former Resin Plant and Material Storage Area at soil core DP-09 (7.2 to 8 feet bgs and 8.3 to 9.5
feet bgs)
e Hilliards Creek/Seep Area at soil cores DP-13 (3 to 5 feet bgs), DP-14 (5.8 to 7 feet bgs), DP-17
(2.8 to 3.8 feet bgs), DP-19 (3.3 to 4 feet bgs), and DP-20 (5.5 to 7 feet bgs)

The visual appearance of LNAPL also serves as a qualitative indicator of the degree of weathering and/or
presence of impurities within the LNAPL. As shown in the following photograph of the 2017 LNAPL
samples (field notes provided in Appendix F), the sample from H-3P (left) is a much darker color than the
MW-11 sample (right) suggesting that the LNAPL present in H-3P is either more weathered or contains
additional impurities compared to the sample collected at MW-11. For reference, the appearance of fresh
mineral spirits is colorless (NOAA, 1999).
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6.2 Chemical Composition

Chemical analysis of LNAPL samples has been conducted at the Sherwin-Williams FMP since 1993.
Samples have been collected from wells in the Seep Area (Wet Well, H-3P, MW-13, MW-13R, MW-21),
the Former Tank Farm A area (MW-1 and MW-11,), and the Former Service Station/Tavern (MW-26 and
MW-27) (Figure 6-1). Historical waste characterization samples have been collected from the product
recovery system.

Chemical analysis was performed on the 2017 LNAPL samples from MW-11 and H-3P, complementing
the historical dataset. Results are summarized on Table 6-3 (2017 samples and 2011 H-3P sample), Table
6-4 (historical well and product tank samples), and Table 6-5 (historical waste samples). As noted on Table
6-4, several historical well samples are interpreted as aqueous samples or LNAPL-water mixtures and
therefore the concentrations do not represent concentrations within the LNAPL.

Historical laboratory chemical analyses have included Target Analyte List (TAL) analysis (e.g. VOCs,
SVOCs metals), total and extractable petroleum hydrocarbon (TPH and EPH) analysis, and waste disposal
parameters (i.e. toxicity characteristic leaching procedure [TCLP] and Resource Conservation and
Recovery Act [RCRA] Characteristics). The 2011 sample collected from H-3P was also analyzed for VOC
TICs. Due to the nature of the samples (i.e., product) reporting limits are inherently elevated due to required
dilutions to perform the lab analyses. Despite the elevated reporting limits, however, the LNAPL samples
are useful in identifying the predominant compounds which ultimately supports a better understanding of
LNAPL fate and transport and the potential for LNAPL to act as a source to other media.

In addition to the analytical testing, fingerprint analysis of LNAPL samples collected from MW-1, MW-
11, MW-21, and MW- 26 in 2009 and 2010 identified the LNAPL as a petroleum product that most closely
resembles degraded mineral spirits (Weston, 2014). This is consistent with the historical chemical
characterization efforts and further supported by the physical properties of the LNAPL discussed in Section
6.1.

Key constituents present within the various historical samples include polycyclic aromatics (2-
methylnaphthalene, naphthalene), monocyclic aromatics (benzene, ethylbenzene, toluene, xylenes), and
monocyclic aliphatics (cyclohexane, isopropylbenzene). Other polycyclic aromatics have been detected in
the LNAPL, but generally at much lower concentrations and thus are not likely to partition into groundwater
(as they have low solubilities and make up a very minor percentage of the LNAPL mass). Historical LNAPL
samples also contained high concentrations of diesel range petroleum hydrocarbons (C10 to C24 range).

Based on the key LNAPL constituents present in the historical samples, the 2017 samples were analyzed
for EPH, VPH, VOCs (including TICs), and SVOCs (including TICs) consistent with the analytical
methods described in Section 4.4. As shown on Table 6-3, the bulk chemical composition of the 2011 and
2017 LNAPL samples are similar with aliphatic hydrocarbons (based on EPH and VPH results) comprising
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the majority of the LNAPL (87.4 percent, 74.4 percent, and 81.5 percent of total detected constituents for
the H-3P 2011, H-3P 2017, and MW-11 2017 samples, respectively). It is noted that the EPH C9-C12
analytical results are used in favor of the VPH C9-C12 results because the VPH analysis (purge and trap
with quantification via PID and FID responses) is subject to greater interference compared to the EPH
(solvent extraction and silica gel cleanup) (MADEP, 2002).

Total aromatic concentrations (based on EPH and VPH results) comprise relatively small proportions of
the LNAPL samples (10.8 percent, 11.2 percent, and 3.5 percent for the H-3P 2011, H-3P 2017, and MW-
11 2017 samples respectively). The aliphatic-dominated LNAPL (primarily C9 to C12 range), is consistent
with the typical hydrocarbons present in mineral spirits. The similarity in bulk composition supports the
findings of the physical properties analysis provided in Section 6.1 and indicates that intrinsic LNAPL
mobility (i.e., independent of hydrogeologic controls) within the subsurface will be similar across the Site.
However, while the overall behavior and controls impacting LNAPL mobility are similar, the different
LNAPL chemistry impacts the potential for LNAPL to act as a source of soil, soil vapor, and groundwater
contaminants as discussed in Section 6.3.3.

Target compound list constituents comprise very small proportions in all three LNAPL samples. Target
SVOCs make up less than 1 percent, and target VOCs make up less than 2 percent. Consistent with historical
samples, the primary compounds are polycyclic aromatics (2-methylnaphthalene, naphthalene), monocyclic
aromatics (benzene, ethylbenzene, toluene, xylenes), and monocyclic aliphatics (cyclohexane,
isopropylbenzene).

SVOC TICs (analyzed for the 2017 samples only) make up 7 percent to 10 percent of the LNAPL and are
comprised predominantly of unknown compounds with small individual fractions (all less than 1 percent)
of monocyclic aromatics (including m-xylene and o-cumene which are also quantitated as target VOC
compounds), polycyclic aromatics, monocyclic aliphatics. VOC TICs make up approximately 1 percent to
5.2 percent of the LNAPL and are comprised predominantly of various methylated benzenes with some
monocyclic aliphatics as well. Similar to the SVOC TICs, the individual fractions of VOC TICs are all less
than 1 percent. Consistent with the discussion above regarding the low concentrations of polycyclic
aromatics in the historical LNAPL samples, the low concentrations and low solubilities of individual TICs
limit potential partitioning from the LNAPL.

Concentration ranges for select compounds for samples collected in 1993 to 1995, 2011, 2014, and 2017
are summarized in Table 6-6 below. The range of key VOC and SVOC constituent concentrations have
remained relatively consistent in the Seep Area, but have declined significantly in the Former Tank Farm
A area. Acknowledging the variability in sample collection methods and analytical and reporting
procedures over time (e.g., dilutions, double-counting of constituents via multiple analytical methods), the
concentration reductions over time in the Former Tank Farm A area are most likely the result of NSZD of
the LNAPL. Only manual LNAPL recovery has been conducted in this area, unlike the Seep Area, so active
recovery methods are not likely the cause of the concentration reduction.

Table 6-6: Commonly Detected LNAPL Constituents

Area Constituent Concentration | Concentration | Concentration | Concentration
Range 2011 (mg/L) 2014 (mg/L) 2017 (mg/L)!
1993 — 1995
(mg/L)
Seep Area 2- 610 - 1,800 1,280 325 338
1993-1995: Methylnaphthanlene
MW-13, MW-21 | Naphthalene 3,200 - 6,200 1,280 81 1,410
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Area Constituent Concentration | Concentration | Concentration | Concentration
Range 2011 (mg/L) 2014 (mg/L) 2017 (mg/L)!
1993 — 1995
(mg/L)
2014: H-3P Benzene 5.1-570 72 13.6-36.3 94
2017: H-3P Ethylbenzene 100 - 1,400 1,680 600 — 1,241 4,136
Xylenes 860 - 7,500 7,040 3,120 - 5,088 17,907
Former Tank 2- 360 /<1,000 - - 103
Farm A Methylnaphthanlene
MW-11 Naphthalene 600 / 930 - - 40
Benzene 6.2/<31 - - 4
Ethylbenzene 86 /520 -- -- 8
Xylenes 2,500/ 4,600 -- -- 6
Former Service | 2- 460 ) - - -
Station/Tavern | Methylnaphthanlene
MW-26 Naphthalene 1,600 -- -- --
Benzene 44] - -2 -
Ethylbenzene 11 - --2 -
Xylenes 420 - --2 -
Notes:

1 — Concentrations converted from mg/kg using the 2017 densities of the respective LNAPL sample
2 — Sample results indicate LNAPL sample was water affected and composition data is compromised

6.3

Distribution and Occurrence

Historically, LNAPL has been observed at the Site in seeps, as free-phase product in monitoring wells and
as aresidual LNAPL in soils. As described in Section 2.0, LNAPL was first observed in the Seep Area near
1 and 5 Foster Avenue in the mid-to late 1980s. Numerous investigations and interim actions have been
completed under the oversight of the USEPA and the NJDEP. Interim recovery actions have included
installation and operation of a free product recovery/soil vapor extraction (FPR/SVE) system, soil removal,
and manual product recovery.

Historical investigations identified Former Tank Farm A as the primary area of LNAPL releases with lateral
migration of LNAPL extending downgradient. The FMP RIR used a number of lines of evidence to define
the extent of the LNAPL, including (Weston, 2018):

1. Measurement of LNAPL thicknesses in monitoring wells.
Soil boring screening methods including visual and olfactory signs of impacts, PID/FID readings,
and LNAPL detection dyes to define the presence of residual and mobile LNAPL in the formation.

3. Soil sample collection and analysis for TPH/EPH.
4. MIP and LIF investigations.
5. Soil vapor sample collection and analysis for methane to compare against a screening value

indicative of the presence of LNAPL.
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The 2017 LNAPL investigation activities were designed to supplement the historical dataset to better define
the horizontal and vertical extent of the LNAPL. As presented in Section 4.0, the investigation included
additional CPT/MIP locations, conventional soil borings with associated screening and analytical data,
high-resolution soil core photography, and petrophysical testing of soil cores.

A hierarchy has been developed for the various lines of evidence based on the confidence level that each
line of evidence provides in identifying the presence/absence of LNAPL. Direct evidence of LNAPL, such
as the presence of LNAPL in wells, provides a greater degree of certainty than do qualitative and screening
level evidence, such as PID/FID readings, which, in turn, provide a greater degree of certainty than do
calculated concentration thresholds that may be indicative of LNAPL.

In decreasing order of certainty, the established hierarchy is:

1. Direct measurable evidence of LNAPL:
a. LNAPL measured in wells
b. LNAPL pore fluid saturations
2. Qualitative and screening level evidence of LNAPL:
a. LNAPL sheens or globules visually present in samples and/or photos
b. Odors and staining
c. PID/FID responses
d. MIP/LIF responses
e. Hydrophobic dyes
3. Calculated thresholds indicative LNAPL:
a. Effective volatility exceedances for LNAPL constituents
b. Effective solubility exceedances for LNAPL constituents
c. Effective soil saturation exceedances for LNAPL constituents

6.3.1 LNAPL Measured in Monitoring and Recovery Wells

Gauging has been conducted as part of routine groundwater sampling events and LNAPL recovery
activities. The frequency of LNAPL observations in monitoring and recovery wells and the maximum
LNAPL thickness for the periods 2010 through 2013 and 2014 to 2017 are summarized in Table 6-7 below.
This summary table is based on historical gauging data included as Appendix N. Hydrographs are included
as Appendix O.

To facilitate assessment of LNAPL responses to water table fluctuations, the groundwater data for both
monitoring and recovery wells have been corrected for the presence of LNAPL using the following formula:

Corrected Depth to Water = Measured Depth to Water — (Product Thickness x Density of LNAPL*)

*A density of 0.80 g/cm® has been utilized based on the average value of Site-specific LNAPL densities.

LNAPL has historically been identified at a number of monitoring locations adjacent to Former Tank Farm
A, the Former Service Station/Tavern, the former Main Plant area, and the Seep Area (refer to Figure 4-1
for monitoring locations). These wells include MW-1, MW-11, and MW-12 in the Former Tank Farm A;
wells MW-26 and MW-27 on the Former Service Station/Tavern; and wells MW-13/MW-13(R), MW-21,
MPMWO0009, WP-1, WP-14, H-1P, H-2P, H-3P, SVE-5, SVE-6, and SVE-7 in the LNAPL recovery area
south of Foster Road (Seep Area), and MW-15 in the Main Plant Site.
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The wells in which measurable LNAPL has been detected since 2010 are shown on Figure 6-1 with a
historical depiction of LNAPL extent from 1995 provided as Figure 6-2. As shown by a comparison of the
two figures, there has been no expansion in the lateral extent of observed LNAPL since 1995.

The frequency at which LNAPL has been observed (Table 6-7) in the majority of the wells has declined
from the 2010-2013 time period to the 2014-2017 time period. Most notable are MW-12 (downgradient of
Former Tank Farm A), MW-26 (on the Former Service Station/Tavern), and SVE-4, H-1P, and WP-14
(recovery wells in the Seep Area).

Reductions in LNAPL thickness are also observed from 2010-2013 to 2014-2017. For example, notable
decreases are observed in MW-12 and WP-14, where no LNAPL has been observed from 2014 to 2017.
There are, however, some locations where the frequency and thicknesses of LNAPL detections have
remained relatively consistent. These include MW-11 (Former Tank Farm A), MW-27 (on the former
Service Station/Tavern), and SVE-5 through SVE-7 and H-3P (recovery wells in the Seep Area).

Wells where the frequency and thickness of LNAPL have remained relatively consistent over time likely
reflect limited areas where LNAPL pore fluid saturations remain high enough to enable some LNAPL
drainage into the wells. However, the overall stability of the LNAPL plume, reductions in frequency of
occurrence, and reductions in LNAPL thickness observed in wells are a function of multiple factors
including the termination of Site operations (and therefore the absence of ongoing contributions of LNAPL
to the subsurface), the residualization of LNAPL by water table fluctuations (discussed further below), the
success of LNAPL recovery activities (Section 7.1), and natural degradation processes reducing LNAPL
mass (Section 7.0).

Table 6-7: Summary of LNAPL in Wells, 2010-2013 to 2014-2017
Well 2010 through 2013 2014 through November 2017
LNAPL Max Thickness LNAPL Max Thickness
Observations and Date Observations and Date
Site Wide Gauging and Sampling Events
MW-1 20f 12 0.02 0of9 NA
MW-11 7 of 12 1.05 50f9 1.25
MW-12 20f 12 0.67 0of9 NA
MW-13R 1of12 0.01 1 of9 0.07
MW-21 8of 12 1.32 4 of 9 1.10
MW-26 6 0of 12 0.33 2 0of9 1.00
MW-27 3of12 0.71 2 0of 9 1.06
LNAPL Recovery Operational Gauging
SVE-1 0 of 41 NA 0of44 NA
SVE-2 0 of 41 NA 00f43 NA
SVE-3 00f39 NA 0of 34 NA
SVE-4 6 of 41 0.02 (9/2012) 2 of 42 0.01 (11/2015)
SVE-5 30 of 43 1.91 (12/2012) 33 of 43 2.32 (10/2014)
SVE-6 26 of 42 0.99 (2/2013) 23 of 42 1.55 (11/2017)
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Well 2010 through 2013 2014 through November 2017
LNAPL Max Thickness LNAPL Max Thickness
Observations and Date Observations and Date

SVE-7 24 of 42 0.53 (6/2011) 21 of 44 0.52 (8/2014)
SVE-8 0 of 41 NA 0of44 NA
SVE-9 2 of 41 0.04 (9/2012) 0 of41 NA
SVE-10 0 of 40 NA 0of42 NA
SVE-11 0 of 41 NA 0of42 NA
SVE-12 0 of 41 NA 0of42 NA
H-1P 26 of 41 0.06 (8/2010) 12 of 43 0.02 (10/2015)
H-2P 0of0 NA 9 of 29 0.39 (11/2016)
H-3P 51 of 51 1.65 (6/2010) 49 of 49 0.60 (7/2014)
H-4P 0of0 NA 0ofl NA
WP-1 37 of 41 0.99 (03/2011) 31 of 38 1.44 (12/2016)
WP-7 0of 18 NA 00f43 NA
WP-8 0of 18 NA 0 of45 NA
WP-14 18 of 27 0.25 (5/2011) 00of28 NA
WP-17 0of7 NA 1 of 43 0.01 (5/2014)
WP-18 0of11 NA 0 of 37 NA
WP-20 0of22 NA 00f43 NA
WP-21 0of22 NA 00f43 NA
MW-13R 4 of 21 0.19 (11/2012) 7 of 41 0.12 (11/2016)
Notes: Dark Shading > 50% of events LNAPL measured or detected

LNAPL = light non-aqueous phase liquid
NA = not applicable

Light Shading >25% of events LNAP measured or detected

Based on the hydrographs (Appendix O), LNAPL thickness tends to follow the upward and downward
movement of the water table consistent with LNAPL present under unconfined conditions as described in
Section 3.3. During high-water table conditions, LNAPL thicknesses are low or nonexistent, and during
low water table conditions LNAPL thicknesses increase. This occurs because low water table conditions
facilitate drainage of LNAPL from the soil pores (where mobile LNAPL fractions are present) when the
hydraulic pressure of the groundwater is removed. This is observed at MW-11, MW-12, MW-13R, MW-
21, MW-26, and MW-27. The depth interval over which a subsurface LNAPL source has been spread
vertically as the water table fluctuates between historical high and low elevations is termed the “smear
zone.”

The LNAPL thicknesses in MW-11 (Figure 6-3) illustrate this typical LNAPL response under unconfined
conditions. Although not shown on Figure 6-3, this pattern is also observed in other monitoring wells in
the Former Tank Farm A area (MW-12), at the Former Service Station/Tavern (MW-26 and MW-27), and
in the Seep Area (MW-13R).

45



EHS Support

consider it done
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Figure 6-3: Relationship between Groundwater Elevation and LNAPL Thickness in MW-11

The same LNAPL thickness responses to water level fluctuations are evident in the monitoring data for the
recovery/remediation wells; however, the responses in the recovery/remediation wells inherently exhibit a
smaller amount of variability as a function of recovery activities that affect natural water table fluctuations.
Hydrographs of LNAPL elevations and corrected groundwater elevations over time for the recovery wells
for the 1997 to 2002 period are provided as Appendix P. LNAPL elevations, groundwater elevations, and
LNAPL thicknesses (for select wells) for the period from 2010 through 2017 are provided as Appendix O.

Figure 6-4 provides a hydrograph for well SVE-5 which shows the correlation between low groundwater
elevations and LNAPL thickness. As shown, the LNAPL thicknesses typically increase when water table
elevations decrease.

Figure 6-5 provides the hydrograph for recovery well H-3P which does not exhibit such a strong
relationship due to active recovery occurring in this well. However, in the case of H-3P a clear trend of
declining LNAPL thicknesses over time (despite water table fluctuations) is evident and is likely in response
to recovery efforts (both vapor extraction and product recovery) and natural mass losses.
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Figure 6-4: Groundwater Elevation and Product Thickness over time in Recovery Well SVE-5
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Figure 6-5: Groundwater Elevation and Product Thickness over time in Recovery Well H-3P

As described in Section 3.3, the magnitude and frequency of water table fluctuations are important in terms
of immobilizing LNAPL as the fluctuations redistribute LNAPL across the smear zone, progressively
reducing LNAPL pore fluid saturations over time. Based on the hydrographs, water levels typically
fluctuate 2 to 4 feet annually between high and low water table conditions and, as shown on Cross Section
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A-A’ (Figure 5-3), the difference between historical high and low water table conditions is on the order of
5 feet in some wells.

These processes are evidenced on the hydrographs where lower water table conditions are generally now
required before LNAPL starts entering a well in contrast to historical periods when LNAPL drainage
responded more rapidly to declining water levels.

6.3.2 LNAPL Pore Fluid Saturations

LNAPL pore fluid saturations are provided in Table 6-8 and Table 6-9 (and laboratory reports provided in
Appendix C) and are shown on Figure 6-6. The saturation data provides direct evidence of presence of
LNAPL by measuring the percentage of pore space that is occupied by LNAPL in soil samples. As shown,
measurable LNAPL was present in all soil cores with saturations ranging from 0.1 percent to 8.7 percent
with an average value of 3.1 percent. It is to be noted that the samples selected for petrophysical analysis
were from areas where LNAPL was thought to be present based on historical information, so the presence
of measurable LNAPL in all samples was expected. Although all LNAPL pore saturation percentages were
relatively low, higher measured LNAPL saturation values are located in close proximity to the water level
observed during drilling (as noted on Figure 6-6). This observation is consistent with the effects of water
levels on LNAPL distribution and residualization over time, discussed in Section 6.3.1.

The highest LNAPL saturation (8.7 percent) was observed in the sample collected from DP-22 (11.3°-127)
in the Former Tank Farm A area. It is noted that this maximum value is located within the range of historical
water levels as shown on Cross Section A-A’ (Figure 5-3) and is bounded by lower pore fluid saturations
(DP-22[7.3'-8.0']: 1.4 percent and DP-22 [17.7'-18.3']: 1.5 percent). LNAPL saturations were also observed
in the deepest sample from this location (DP-22 [20.5'-21.0']) with a pore fluid saturation of 4.8 percent.
This supports the conceptualization (refer to Section 2.4) that historical LNAPL heads during the release
were sufficient to displace water and drive downward migration of LNAPL below the water table.

6.3.3 LNAPL Presence Based on Qualitative Indicators and Screening Level Data

6.3.3.1 Historical Qualitative Evaluations

In order to initially characterize the nature and extent of the LNAPL-impacted area, a subsurface
investigation program was conducted in 2003 (Weston, 2004). This program consisted of two phases, a
preliminary characterization and soil screening survey, followed by a confirmatory Geoprobe®
investigation coupled with collection of soil samples for laboratory analysis.

A total of 162 locations were included in the initial evaluation (Figure 6-7). At each location, visual
examination of the soil cores was conducted, and the cores were screened using a combination of PID/FID
soil gas readings. Additionally, samples were collected and mixed with a hydrophobic dye (Kolor Kut) to
determine if LNAPL was present. The soil screening program provided an initial overall characterization
of the extent of LNAPL. Based on this screening investigation, locations for confirmatory soil sampling
were selected depending on either the presence of obvious signs of LNAPL (product odor, staining,
globules) or the maximum soil vapor readings obtained with the TVA-1000 PID/FID sensors.

The investigations identified a contiguous area of LNAPL impacts extending from the Former Resin
Plant/Former Tank Farm A area south into the Seep Area. The extent of LNAPL impacts was also shown
to extend eastward towards the Former Service Station/Tavern and southwest toward Hilliards Creek.
Observations of staining and globules of oil were observed in soil samples. In addition, the service station
and a tank farm adjacent to Hilliards Creek were also identified as potential contributors of LNAPL based
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on the impacts observed. Evidence of soil impacts was not found in the extreme northern part of the Lacquer
Plant (Area E), the northern and southeastern portions of Harbor Linen (Area G), Tank Farm B (Area F),
and the southern portion of Goldin Sports (Area A). The results of soil screening indicated that the
thicknesses of the most impacted soil zones varied from approximately 6 inches to 12 inches throughout
the Site within the vertical fluctuation zone of groundwater consistent with the observations of LNAPL
within wells (Section 6.3.1 and LNAPL pore fluid saturations (Section 6.3.2).

Field screening (using a PID) conducted as part of the 2009/2010 Remedial Investigations soil borings
indicated the possible presence of LNAPL over relatively large vertical soil intervals in the Seep Area and
the Former Resin Plant/Former Tank Farm A area. In some cases, the vertical extent of the elevated PID
readings was greater than observed in the MIP investigations described below. The field screening data are
summarized in Figure 6-8a, Figure 6-8b, and Figure 6-8c. The vertical extent of LNAPL reflected in both
screening and soil analytical testing (Weston, 2011) suggested the presence of LNAPL well below the water
table, which is supported by the LNAPL pore fluid saturations discussed in Section 6.3.2.

The field screening data provided the following key observations:

1. In the former Main Plant area, the vertical extent of LNAPL is relatively shallow, extending to a
depth of 7 feet bgs. The highest field screening results were observed in locations MPSB0031,
MPSB0032, MPSB0033, MPSB0092, and MPSB0093, just west of the 2 and 4 Foster Avenue
buildings.

2. In the Former Resin Plant field screening indicators of LNAPL generally extend to a depth of 13
feet (MPSB0009, MPSB0010, and MPSB0011) however at MPSB0004 the field screening
suggested that the LNAPL could extend to a depth of 23 feet bgs with two distinct intervals of
impact (9.5 to 17 feet bgs and 20.5 to 23 feet bgs).

3. In Tank Farm A, the results suggested that the LNAPL may extend from 2 feet to around 21 feet
bgs. The highest PID readings were observed at MPSB0013 and MPSB0017.

4. In the Former Service Station/Tavern area, evidence of LNAPL based on field screening results
were generally observed below 8 feet bgs and extended below 20 feet.

5. Adjacent to Hilliards Creek in the Seep Area, elevated field screening results were confined to the
upper 8.5 feet (MWSBO0041). North of Foster Avenue (MPSB0086) elevated PID readings were
observed from near the surface to a depth of 13.5 feet bgs. PID concentrations greater than 500
ppm were observed as deep as 7.5 feet bgs.

6. In the Seep area near MW-13R to MW-21, elevated PID readings were observed between 0.5 feet
and 7.5 feet bgs. North of Foster Avenue, elevated PID readings were observed from 7.5 to 13.5
feet bgs and reflect the higher topography in this area. Hydraulic downgradient of the Seep Area,
the elevated PID readings were observed at deeper intervals (from 4 to 13.5 feet bgs) and reflect
the increasing depth to groundwater.

As part of supplemental investigations conducted in 2012, a hydrophobic dye (Oil Red O) was used to field
screen soils for the presence of residual LNAPL at 26 soil boring locations throughout the FMP Site.
Positive dye test results suggested the presence of residual LNAPL at six locations (MPSB0099,
MPSB0100, MPSB0110, MPSBO0O111, MPSB0124, and MPSBO0125; Figure 6-9). All positive dye test
results were within 2 feet of the water table.

As discussed in Section 5.1, MIP and LIF were used as screening methodologies over broader areas of the
Site. Because of the composition of the LNAPL, MIP provided the greatest benefit in defining the lateral
and vertical extent of the LNAPL. Given the complimentary nature of historical and current MIP data sets,
both data sets are discussed in the supplemental investigation discussion below.
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6.3.3.2 2017 Supplemental Investigations

As part of 2017 LNAPL Investigation activities, MIP investigations (based on the historical success of this
technology), soil logging, soil vapor headspace measurement in the soil cores, and high-resolution soil core
photography were completed on the core section intervals to supplement the direct evidence of NAPL
(Section 6.3.2) and previous screening level results. The following discusses these various lines of evidence
to support an updated understanding of the distribution of LNAPL at the Site. 2017 LNAPL Investigation
locations are provided on Figure 4-1.

Faint to moderate UV fluorescence (discussed in Section 6.1 and displayed in the core photography in
Appendix L) attributed to the presence of LNAPL was observed in soil cores from the Former Resin Plant
and Material Storage Area (DP-09 at 7.2 to 8 feet bgs and 8.3 to 9.5 feet bgs), and Hilliards Creek/Seep
Area (DP-13 at 3 to 5 feet bgs, DP-14 at 5.8 to 7 feet bgs, DP-17 at 2.8 to 3.8 feet bgs, DP-19 at 3.3 to 4
feet bgs, and DP-20 at 5.5 to 7 feet bgs). These results indicate a greater fraction of aromatic hydrocarbons
than was observed at all other locations across the Site. UV florescence is an indicator that LNAPL may be
present in the above areas, which is consistent with the conceptualization that LNAPL is noted above and
below the groundwater table. More prevalent fluorescence in the Seep Area versus the other 2017
investigation areas correlates with the higher aromatic fraction within the H-3P LNAPL sample (Seep Area)
compared to the MW-11 sample (Former Tank Farm A). It should be noted that faint UV florescence was
also observed at other areas of the soil cores; however, this is interpreted as fluorescing minerals within the
soil cores.

Visual and olfactory signs of LNAPL were noted on the boring logs (Appendix K) for all 2017 borings
with the exception of DP-10 (Area I; Former Main Plant Area). Specific depths for visual discoloration
(staining) were noted in soil cores DP-03 (13 feet bgs), DP-04 (15 feet bgs), DP-05 (11.5 feet bgs), DP-07
(11 feet bgs), DP-20 (7 feet bgs) and aligned with the depth where groundwater was encountered during
drilling at all locations.

Given the spatial density of the MIP and headspace readings datasets, they collectively provide the most
robust screening level tool in defining the lateral and vertical extent of LNAPL impacts. In addition, the
use of historical and recent data enables a temporal evaluation of changes over time. Overall, MIP (PID)
responses (shown on Figures 6-10A to 6-10G) are variable across the Site and reflect a combination of
variability in LNAPL saturations, chemical composition and weathering. In contrast to the MIP PID sensor
responses, the MIP FID sensor responses (also shown on Figures 6-10A to 6-10G) are significantly lower
and are typically highest above the water table (within the vadose zone) with the responses attributed to the
biogenic production of methane via NSZD processes discussed further in Section 7.0.

To focus the discussion on the areas most likely to be impacted by LNAPL, MIP PID sensor responses
greater than 15 volts and headspace readings over 300 PPM (consistent with the historical screening criteria;
Weston, 2018) were assigned as indicator values. While responses above these values are good indicators
of the presence of LNAPL, it is acknowledged that lower responses may also be associated with areas of
residual LNAPL as demonstrated by the LNAPL pore fluid saturation data (Section 6.3.2); hence the use
of multiple lines of evidence is recommended to define the extent of LNAPL.

Soil vapor headspace measurements (Appendix K) and the MIP results (Figure 6-10A to Figure 6-10G
and Appendix B) consistent with the presence of LNAPL were observed above, at, and below the historical
range of groundwater (generally less than approximately 20 feet bgs) across the site. A general pattern of
highest MIP (PID sensor) responses (Figures 6-10A to 6-10G) at the groundwater table decreasing with
depth and returning to background response levels approximately 5 to 7 feet below the interpreted
groundwater level (at the time of drilling) was observed. Soil vapor headspace measurements decreased to
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less than approximately 25 PPM in deeper soil core intervals consistent with the overall MIP response
patterns. The exception to this overall response pattern is associated with MIP locations advanced in the
Former Tank Farm A area (Figure 6-10A) where responses extend to deeper intervals below the water
table.

This is further illustrated on the geologic cross sections (Figures 5-3 to 5-6) where arecas of peak MIP
responses are shown and are observed well below the historical low groundwater elevation. In addition, the
cross sections also show some areas where peak responses are observed within and below intervals of finer-
grained materials (e.g., CPT-MIP-26) indicating that historical LNAPL migration may have occurred in
deeper more coarse-grained units.

Lastly, comparison of the MIP responses from 2012/2013 and 2017 at co-located sites (Figure 5-3 to
Figure 5-6) provide an indication of reductions in LNAPL vertical extent over time. These changes are
observed at the:
e Former Resin Plant and Material Storage Area: CPT-MIP-04 and CPT-MIP-09 compared to
MPSBO0172
e Former Tank Farm A: CPT-MIP-18 and CPT-MIP-27 compared to MPSB0162 and MPSB0161
e Main Plant Site: CPT-MIP-11 compared to MPSB0178
Seep Area: CPT-MIP-14 compared to MPSB0165

Additional discussion by area is provided below:

e In the Former Tank Farm A area (Areas A and B — Figure 6-10A) peak responses (greater than
15V) are consistently observed at depths at or below the groundwater table. The vertical interval
of peak responses is up to 8 feet thick (CPT-MIP-27) although elevated responses (above baseline)
are observed to a depth of around 28 feet bgs. The elevated MIP responses correlate well with the
PID responses observed at co-located boring DP-22, where headspace readings greater than 100
PPM (with many higher than 1000 PPM) were observed from approximately 8 feet to 17 feet bgs.
The higher responses at depth (below the water table) at CPT-MIP-27 are likely associated with its
proximity to the source area, where greater historical LNAPL heads facilitated vertical LNAPL
migration below the water table. The historical data also supports this conceptualization with
elevated PID responses observed at depth at MPSB0160 and MPSBO0161 (located adjacent to
Former Tank Farm A as shown on Figure 6-9).

e To the west and northwest of Former Tank Farm A (Areas C and I — Figure 6-10B) limited MIP
responses were observed with the greatest responses in CPT-MIP-07 (maximum response 7.5V)
and CPT-MIP-11 (maximum response 5V) at or below the groundwater table. Headspace readings
from co-located borings (DP-10 and DP-11, respectively) exhibited peak responses at similar
depths to the MIP responses. Maximum headspace readings were 18 PPM at DP-10 at 7.5 ft and
ranging from 285 to 605 PPM from 2.5 to 7 ft bgs at DP-11. CPT-MIP-11 and DP-11 are located
on the western side of 2 Foster Ave and likely associated with historical lateral spreading of LNAPL
from the Former Tank Farm A area. In contrast, CPT-MIP-07 and DP-10 are located further to the
northwest of Former Tank Farm A and appear to be located beyond the LNAPL area given the low
magnitude responses across a narrow vertical interval.

e To the north of Former Tank Farm A in the Former Resin Plant and Material Storage Area (Area
D — Figure 6-10C), peak MIP responses were observed at the water table in CPT-MIP-04 and CPT-
MIP-08 over a fairly limited vertical interval (1 to 2 feet), with lower responses observed above the
water table. Headspace readings from co-located soil borings (DP-08 and DP-09, respectively) also
reflect some vadose zone impacts with responses ranging from 300 to 800 PPM from 3 to 10 ft at
DP-08 and 150 to 1200 PPM from 4.5 to 9 ft at DP-9. Given the absence of a strong MIP response
in CPT-MIP-03 located to the south, elevated vadose zone headspace readings, and the fluorescence
observed in the DP-09 core (in contrast to the absence of fluorescence in Former Tank Farm A soil
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cores, indicating different LNAPL composition) these responses may be associated with LNAPL
unrelated to the Former Tank Farm A area. The spatial extent of LNAPL appears to be relatively
limited to the north and east based on the limited MIP responses at CPT-MIP-01 and CPT-MIP-02.
In the area of the Seep Area recovery wells (Area E — Figure 6-10D), MIP responses were observed
at and below the water table at depths generally less than 5 feet bgs, consistent with shallow
groundwater levels within this area. The exception to this is CPT-MIP-22, located to the east along
U.S. Avenue, where the depth to groundwater is greater. Peak responses in this area were generally
confined to a 2 to 3-foot interval with the vertical distribution a function of natural water table
fluctuations and historical LNAPL recovery activities (which may have resulted in some
groundwater drawdown). The strongest responses were observed at CPT-MIP-21 which is proximal
to the MW-13R well location. Boring DP-18, co-located with CPTMIP-21, exhibited elevated
headspace readings ranging from 310 to 590 PPM between 2.5 to 5.5 ft. Historical MIP
investigations conducted in the Seep Area (locations MPSB0165, MPSB0167, MIP-6, MIP- 3, and
MPSB0174 shown on Figure 6-9) confirmed the presence of impacts in shallow groundwater at
depths ranging from 3 to 16 feet bgs. Consistent with the observations within the Former Tank
Farm A area, the reduction in the vertical extent of responses over time may indicate a reduction in
LNAPL impacts associated with remedial activities and natural source zone depletion processes.
Downgradient of the Seep Area (Area F — Figure 6-10E) MIP responses were limited to two of the
four locations (CPT-MIP-24 and CPT-25) located to the west and south of Seep Area recovery
activities, respectively. The MIP response pattern is consistent with that observed in the Seep Area
discussed above, with peak responses limited to narrow vertical intervals of 2 to 3 ft at and below
the water table. Headspace readings from co-located soil borings (DP-19 and DP-20, respectively)
correlate closely with MIP responses with readings from 137 to 1170 PPM from 2 to 5 ft bgs at
DP-19 and 591 to 1525 PPM from 6 to 9 ft bgs at DP-20. The absence of elevated MIP responses
observed at CPT-MIP-12 and CPT-MIP-13 indicates that these locations are beyond the LNAPL
area and thus help define the southwestern extent.

In the western portion of the Seep Area (South of Foster Avenue and proximal to Hilliards Creek,
Area K — Figure 6-10F) the MIP response patterns are consistent with that observed in the Seep
Area discussed, above with peak responses limited to narrow vertical intervals at and below the
water table. In addition, MIP responses were generally lower in magnitude potentially reflecting
lower LNAPL saturations and/or weathering. The greatest MIP responses were observed in CPT-
MIP-16 located close to Foster Avenue. Soil borings proximal to CPT-MIP-16 (DP-13 and DP-14)
reflect the MIP responses with readings ranging from 650 to 1250 PPM from 1 to 5 feet bgs at DP-
13 and 320 to 1500 PPM from 5 to 7 ft bgs at DP-14.

To the south of Former Tank Farm A including the Former Service Station/Tavern and off-property
areas on the eastern side of US Avenue (Areas G and J — Figure 6-10G), MIP responses were
observed at and below the water table with peak responses generally within a 5-foot vertical
interval. The strongest responses (and greatest vertical interval of responses) were observed at CPT-
MIP-35 on the Former Service Station/Tavern property with impacts extending approximately 6
feet below the water table. Soil borings advanced on the Former Service Station/Tavern property
include DP-23 and DP-24. Headspace readings from the borings correlate closely with the MIP
responses with maximum readings of 680 to 2600 PPM from 12.5 to 15 ft bgs at DP-23 and 125 to
1200 PPM from 10 to 15 ft bgs at DP-24. The absence of elevated MIP responses observed at CPT-
MIP-34 and CPT-MIP-36 indicates that these locations are beyond the LNAPL area and thus help
define the eastern extent.

As discussed in Section 5.1, laboratory grain size analysis, CPT logs, boring logs, and core photography
from the 2017 LNAPL investigation in combination with the historical geophysical investigation data
provide a clear demonstration of the complexity of site geology with the variability in fines content a key
control on historical LNAPL migration and an ongoing factor in low LNAPL mobility (even at a local well-
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scale). Importantly, the 2017 data (Table 5-4A and 5-4B) and historical data (Figure 5-1) indicate the
presence of finer-grained soils at almost all locations within the historical range of groundwater
fluctuations. In addition, the variability is most evident in the seep area where numerous silt units are present
near the water table. Further, coarser-grained units are present within the Former Tank Farm A area (e.g.,
CPT-MIP-27) and may have facilitated historical LNAPL migration into adjacent areas.

6.3.4 LNAPL Presence Based on Partitioning Calculations

As described in Section 3.5, LNAPL chemical composition is central to how constituents within the
LNAPL will interact with other media. The following section compares the historical and recent (2017) soil
vapor, groundwater, and soil data against calculated threshold values for each media as a means of assessing
the extent of LNAPL. The phase partitioning calculations presented in Section 3.5 utilize Site-specific
LNAPL physical and chemistry data, Site-specific hydrogeologic data, and literature values for key LNAPL
constituents. As discussed previously, these calculations are considered to have the highest degree of
uncertainty of all of the lines of evidence regarding the extent of the LNAPL.

It is noted that historical soil data have been used in previous assessments to define the extent of LNAPL,
but were based predominantly on a combination of regulatory criteria (e.g., 1,700 mg/kg total EPH is the
NIJDEP ecological screening value and not associated with potential presence of LNAPL) and/or mobility
threshold values (akin to cRes values, not cSat values). The calculations provided herein attempt to further
leverage the use of soil vapor, groundwater, and soil data as indicators for the presence of LNAPL.

6.3.4.1 Vapor Phase

As discussed in Section 6.2, the current composition of the LNAPL mass is approximately 74 percent to
82 percent aliphatics with less than 2 percent of target constituents within the volatile range. As discussed
in Section 3.5 the relative abundance of a constituent in LNAPL is a limiting factor on the potential soil
gas concentration as a result of volatilization from the LNAPL. The threshold soil gas concentration
calculations are included in Table 6-10 and Table 6-11 for the key compounds identified within the LNAPL
samples (including TICs) for MW-11 and H-3P, respectively. Analytical results exceeding the calculated
soil vapor threshold values are summarized in Appendix Q.

Although these soil gas concentrations represent the maximum potential concentrations in soil gas as a result
of volatilization from the LNAPL mass into pore spaces immediately adjacent to the LNAPL, these
concentrations are not thresholds for soil gas concentrations in the subsurface. Soil gas concentrations at
near surface are controlled by both advective and diffusive transport processes and are the result of the
cumulative volatilization from multiple sources (e.g., from dissolved and sorbed constituents) that must
also be considered as potential contributions to vapor concentrations. Notwithstanding, soil vapor
concentrations exceeding these calculated threshold values represent reasonable indicator concentrations
above which LNAPL is likely to be present.

As shown on Figure 6-11, the extent of soil vapor concentrations exceeding the threshold value for one or
more constituents are predominantly located in and downgradient of the Former Tank Farm A area. With
the exception of two locations (SGP-011 and SGP-024) there were no exceedances along Foster Avenue
and U.S. Avenue south and east of 2 Foster Avenue. It is noted, however, that elevated soil gas
concentrations below the calculated thresholds were observed in SGP-21, SGP-23, SGP-25 and SGP-26,
located immediately south of the 2 Foster Avenue building on each side of Foster Avenue.

The location of exceedances within and downgradient of the Former Tank Farm A area is consistent with
the release conceptualization presented in Section 2.4, specifically that historical releases occurred in this
area as surficial and near-surface releases. This would lead to the greatest volume of residual LNAPL
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within the vadose zone, which would contribute to soil vapor concentrations. Away from the release area
LNAPL is present across more discrete vertical zones concentrated at the water table (as discussed in
Section 6.3.3), where there is less potential for volatilization from an LNAPL source (due to the LNAPL
being submerged or partially submerged below the water table except during low water table conditions).

The results correlate closely with the broader soil vapor dataset presented in the RIR (Weston, 2018)
indicating that LNAPL is likely present beneath 2 and 4 Foster Avenue, but absent beneath 1 Foster Avenue
based on sub-slab benzene concentrations. In addition, the results are supported by the screening assessment
presented in the RIR (Weston, 2018) using methane soil vapor concentrations in excess of 50,00 pg/m’ as
an indicator of LNAPL.

6.3.4.2 Aqueous Phase

Consistent with the discussion regarding the threshold soil vapor concentrations above, the relative
abundance of a constituent in LNAPL is a limiting factor on the potential aqueous phase concentration as
a result of dissolution from the LNAPL. The threshold dissolved-phase concentration calculations are
included in Table 6-10 and Table 6-11 for the key compounds identified within the LNAPL samples for
MW-11 and H-3P, respectively. Analytical results for shallow and shallow-intermediate wells from 2009
to 2017 exceeding the calculated threshold values for H-3P are summarized in Appendix R. The H-3P
threshold values were used in favor of the MW-11 values because the H-3P sample contained a higher
proportion of monoaromatic and polyaromatic compounds than the MW-11 sample, which is more
consistent with historical data (Section 6.2), and likely to be more representative of LNAPL composition
away from the center of the former Tank Farm A area, where natural mass losses (and depletion of volatile
and soluble constituents) would be predicted to be greatest.

As discussed in Section 3.5, and consistent with the limitations for using soil vapor data as an indicator for
the presence of LNAPL, effective solubility calculations consider a simplified case where NAPL (in contact
with water) is the only source of dissolution of a given constituent. Therefore, the presence of additional
sources (e.g., sorbed contaminant mass or other distinct spills and releases) may over-estimate the extent
of LNAPL. Notwithstanding, because groundwater samples are typically collected periodically from
developed, permanent monitoring wells, the use of groundwater data as a screening tool has the advantage
of including multiple datasets from a given location and therefore has less uncertainty compared to data
collected from discrete grab locations (e.g., temporary wells and soil samples).

The groundwater concentrations exceeding the threshold value for one or more constituents are provided
on Figure 6-12 and extend from the Former Resin Plant and Material Storage Area, through Former Tank
Farm A area where the LNAPL appears to extend to the southwest through the Seep area and to the
southeast through the Former Service Station/Tavern, and Eastern Off-Property area. The distribution of
exceedances downgradient reflects the prevailing groundwater flow directions and groundwater divide
observed along U.S. Avenue (Figure 5-11).

The larger groundwater dataset is consistent with and supplements the soil vapor data discussion in Section
6.3.4.1 on the broader distribution of LNAPL at or below the water table compared to the vadose zone (in
near-source areas only). The distribution also supports the concept that sufficient LNAPL mass was released
historically in the perceived former source area (i.e., Former Tank Farm A) to facilitate mounding and radial
LNAPL migration away from the source area, followed by migration further downgradient in the direction
of groundwater flow. However, it is important to note that while LNAPL was historically present at
sufficient saturations for transport, the absence of measurable LNAPL in most of these wells throughout
the gauging history (since 2010, as discussed in Section 6.3.1) and the low LNAPL pore fluid saturations
in all soil cores analyzed (Section 6.3.2) supports the conclusion that the extent of LNAPL is stable with
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no potential for continued LNAPL migration. LNAPL mobility and recoverability is discussed further in
Section 7.0.

It is noted that exceedances are also present at three wells in the Former Lagoon area. Consistent with the
discussion above on the potential over-estimation of LNAPL extent due to additional sources, the Former
Lagoon area exceedances are attributed to the former lagoons and are not associated with LNAPL
originating at the Tank Farm A area.

This conclusion is supported by the absence of exceedances at wells located between the Seep Area and the
Former Lagoon area (MW-03 and MW-06) as well as the difference in constituents exceeding the effective
solubility thresholds. As shown in Appendix R, constituents exceeding the effective solubility values in
the Seep Area, Former Tank Farm A area, Former Service Station/Tavern, and Eastern Off-Property Area
include a combination of cyclohexane, methylcyclohexane, naphthalene, methylnaphthalene, and to a lesser
extent, isopropylbenzene, and O-xylene. In contrast, constituents exceeding the effective solubility values
within the Former Lagoon area are limited to O-xylene and one exceedance of toluene.

6.3.4.3 Sorbed Phase

Consistent with the modified soil-groundwater partition equation presented in Section 3.5.3 for calculation
of effective soil saturation limits, the threshold soil concentrations for evaluation of the presence of LNAPL
are dependent on the calculated effective solubility values and are thus subject to the uncertainties cited
above for application of effective solubility values for screening of the presence of LNAPL using dissolved
phase impacts. In addition, given uncertainties related to the possible presence of other sources of soil
impacts, grab sampling procedures for soil, and inherent variability in soil characteristics from location to
location, the soil dataset provides lower confidence in determining potential LNAPL extent compared to
threshold calculations for soil vapor and groundwater.

The use of Site soil data is further limited due to the low mass fractions of the VOCs and SVOCs present
within the LNAPL and resulting calculated effective soil saturation limits that in some cases are orders of
magnitude lower than default cSat values and direct contact screening criteria. For example, the calculated
effective soil saturation limit for benzene (Table 6-12) based on a mole fraction of 0.001 percent (using the
MW-11 LNAPL chemistry data) yields an effective solubility of 0.01 mg/kg, two orders of magnitude lower
than the NJDEP direct contact screening level of 2 mg/kg. Therefore, use of effective solubility values for
the key VOC and SVOC analytes would likely lead to significant overestimates of LNAPL extent. Further,
because the presence of LNAPL within the subsurface away from the perceived source areas is limited
vertically to the range of historical groundwater fluctuations, only groundwater samples collected within or
below this range are appropriate for use in this screening assessment.

Given these limitations, an effective cSat value was calculated for C9-C12 aliphatics based on the
significant mass fractions of C9-C12 aliphatics within the LNAPL samples (approximately 78 percent). For
reference, the effective soil saturation limits for the key VOC and SVOC compounds identified within the
LNAPL are included along with the C9-C12 aliphatics in Table 6-12. It is noted that while the calculated
effective cSat value for C9 to C12 aliphatics is very low (12.7 mg/kg based on the H-3P sample) it is similar
in magnitude to a typical cSat literature value provided for diesel (18 mg/kg; NJDEP, 2010).

Only soil samples collected below a nominal depth of 5.5 ft bgs were incorporated into the screening
assessment to exclude samples collected within the unsaturated zone. A nominal depth of 5.5 ft bgs was
utilized based on the average minimum groundwater value across the Site based on the historical water
levels provided in Table 5-6. While groundwater is generally encountered at greater depths than 5.5 ft bgs,
some areas of the Site (e.g., Former Resin Plant and Materials Storage Area and Former Tank Farm A) are
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also interpreted as potential LNAPL source areas and thus the inclusion of some soil data collected within
the unsaturated zone reflects potential residual LNAPL trapped above the water table in areas proximal to
potential surficial releases. It is noted that shallower samples collected in the Seep Area adjacent to and
along Hilliards Creek are also included given the shallow depth to groundwater directly adjacent to the
creek.

Given that numerous assumptions were necessary to facilitate a screening assessment to define LNAPL
extent based on exceedances of calculated effective cSat values, the soil concentrations exceeding the
threshold value are provided as confidence intervals (1-2 times the effective cSat value, 2-5 times the
effective cSat value, 5-10 times the effective cSat value, and greater than 10 times the effective cSat value)
on Figure 6-13 as a means of focusing on the areas where LNAPL is most likely to be present. It is noted
that because total hydrocarbons have been analyzed using a variety of analytical methods (reported as TPH,
EPH, C9-C12 aliphatics) over time, the effective cSat value was compared to whatever data was available.
Analytical results exceeding the calculated threshold values are summarized in Appendix S.

While applying the effective cSat values requires a number of assumptions, it has the inherent advantage
of greater data density relative to the soil vapor and groundwater datasets. As shown on Figure 6-13, the
greatest frequency of historical exceedances is associated with a similar areal extent as identified via the
effective solubility screening assessment (Section 6.3.4.2) with impacts exceeding the >10x the effective
cSat value within the Former Resin Plant and Material Storage area, Former Tank Farm A area, the eastern
Seep area, Former Service Station/Tavern, and Eastern Off-Property area.

Exceedances are also associated with the Former Lagoon Area, but consistent with the discussion in Section
6.3.3, these exceedances are attributed to separate and distinct sources in this area. Exceedances are also
noted within the shallow samples along Hilliards Creek and may reflect residual LNAPL within shallow
soils/sediments as a function of historical discharges proximal to the Seep Area and associated downstream
transport, rather than direct LNAPL discharges from the subsurface along the course of the stream south of
the Seep Area. Support for this is provided by the fact that adjacent samples away from the creek do not
exceed cSat. To the west of Hilliards Creek, sporadic exceedances are associated with the Former Main
Plant and Tank Farm B areas and again, consistent with the groundwater dataset, suggests that the primary
area of LNAPL impacts is within and downgradient of the Former Resin Plant and Material Storage and
Former Tank Farm A areas.

6.3.5  Summary of LNAPL Extent Based on Lines of Evidence Approach

Considering the various lines of evidence evaluating the potential presence/absence of LNAPL discussed
throughout Section 6.3 the interpreted lateral extent of the primary LNAPL area is shown on Figure 6-14.
Based on the multiple lines of evidence, LNAPL is present in the Former Tank Farm A area and Seep Area
and extends to the Eastern Off-Property area to the east of U.S. Avenue. It is important to note that the
interpreted lateral extent relates only to the presence of residual LNAPL. As discussed previously, multiple
lines of evidence indicate that the LNAPL plume is not migrating, a variety of mechanisms are responsible
for ongoing mass losses and residualization, and widespread areas of mobile LNAPL are absent with
potential mobility limited to discrete areas during periods of average to low groundwater water levels.

Table 6-13 provides a summary of the multiple lines of evidence used to determine the lateral and vertical
extent of LNAPL impacts described throughout Section 6.0. Consistent with the hierarchy provided above,
LNAPL extent has been determined using higher quality data sets where available (including pore fluid
saturations, soil headspace screening, and MIP responses) and supplemented with the assessment of
partitioning calculations where higher quality data was unavailable. While petrophysical testing has not
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been conducted throughout all LNAPL-affected areas, where testing has been conducted, petrophysical and
chemical analyses have confirmed the presence of LNAPL within the soil matrix.

In general, the multiple lines of evidence provide concurrence on the presence of LNAPL and the vertical
interval over which LNAPL impacts are observed. The MIP results are supported by both PID readings,
and petrophysical and chemical testing results on the soil cores. While some variability is observed within
the data set, this is considered to be a function of soil heterogeneity and the fact that samples for
petrophysical and chemical testing could only be collected from proximal intervals (not the same intervals)
due to sample size requirements for petrophysical testing.

In the context of the perceived historical LNAPL extent (Figure 6-7) there is close agreement with the
analysis provided herein further supporting the conclusion that the LNAPL plume is stable.

The data indicate that the vertical extent of the LNAPL is greatest in the vicinity of Tank Farm A (peak
responses from the water table to 8 feet below the water table and impacts extending up to 14 feet below
the water table) with the remaining areas of the Site having vertical intervals of LNAPL impacts between
2 and 5 feet thick. In all cases the data indicates that the majority of LNAPL impacts are located at or below
the water table beneath inaccessible areas such as U.S. Avenue and Foster Avenue, and existing structures.
In comparison to historical assessments of vertical extent, there appears to be a reduction based on the 2017
data providing an indication that LNAPL mass is being reduced naturally.

Key controls on vertical LNAPL distribution include proximity to the historical release areas and the
percentage of finer-grained soils (silts and clays). Within the Former Tank Farm A area, the thickness of
LNAPL is the greatest and reflects the LNAPL release history and plume evolution: that sufficient LNAPL
mass was released in the Former Tank Farm A area to spread laterally near the water table interface and
also displace water and migrate downward into the saturated zone. Greater soil homogeneity and lower
proportions of finer-grained soils in Former Tank Farm A compared to other areas also likely contributed
to downward migration of LNAPL within this area. In contrast, the smaller vertical interval of LNAPL,
close correlation between the vertical extent of LNAPL and historical water table fluctuations, and greater
percentage of fine-grained soil in downgradient and cross-gradient LNAPL areas indicates that LNAPL
migration into these areas occurred primarily as a function of lateral LNAPL migration from the upgradient
Former Tank Farm A area.

57



EHS Support

consider it done

7.0 MOBILITY, RECOVERABILITY, AND RESIDUALIZATION OF LNAPL

Building on the assessment of hydrogeologic controls presented in Section 5.0 and LNAPL fundamentals
(Section 3.0), this section assesses current LNAPL mobility and recoverability and ongoing residualization
processes that continue to contribute to LNAPL plume stability and natural mass losses. The following lines
of evidence were assessed to support this discussion:

e Historical interim LNAPL recovery efforts and impacts of water level fluctuations

e 2017 LNAPL transmissivity testing

e 2017 laboratory LNAPL pore fluid saturation and mobility analyses

e (alculated threshold values indicative of LNAPL mobility leveraging historical soil data and

literature values

7.1 Interim LNAPL Recovery Actions and Trends

As part of interim remedial actions, Sherwin-Williams installed a free-phase product recovery and SVE
system in the Seep Area in 1997. The initial system startup was conducted in November 1997 with free
product recovery pumps installed in December 1997. As the project progressed and LNAPL thicknesses
reduced in wells, the recovery pumps were rotated between wells. In 2010 system operations ceased with
more recent manual recovery focused on a limited number of wells (H-3P, SVE-5, and SVE-6).

Historical remediation reporting (SVE Progress Report #17) noted that as of December 31, 2002 the
systems had recovered approximately 9,147 gallons of product and 44,897 gallons of product/water mix
from the Seep Area since the system startup in November 1997. The peak recovery was observed in 2002
(total fluids of 30,779 gallons) and 2003 (total fluids of 30,165 gallons) with a decline observed in 2004
(total fluids of 10,550 gallons) and 2005 (total fluids of 10,098 gallons). After 2005, the recovery rates
declined considerably with recovery volumes below 1,000 gallons (total fluids) with the most recent
recovery data (2017) indicating only 140 gallons and 90 gallons of total fluids and LNAPL recovered,
respectively.

More recent manual recovery data (2010 through 2017) has been collated on a well by well basis and is
summarized in Table 7-1. It is noted that the recovery data provided in Table 7-1 represents LNAPL
volumes only and thus differs from disposal volumes (which include both LNAPL and water) noted on
waste manifests provided in historical submittals. The recovery data for H-3P supports the
conceptualizations provided in Section 6.3.1, with generally the greatest LNAPL recovery volumes
observed either during periods of low groundwater elevations or after periods of large-scale changes in
groundwater elevations. Consistent with the discussion of LNAPL measured in wells (Section 6.3), large-
scale fluctuations in groundwater elevation can provide significant stresses, both increasing the potential
for mobilization of the LNAPL (by pore fluid displacement and hence the expression of LNAPL seeps) and
residualization of LNAPL in the formation via smearing.

The LNAPL drainage responses observed in the hydrographs within the LNAPL recovery area indicate that
the LNAPL in this area may exhibit localized mobility and recoverability. However, the monitoring data
and the decreasing observation of LNAPL over time (even during low groundwater elevations) indicate that
the mobile/drainable fraction has decreased significantly over time. Further support for the conclusion of
limited mobility and recoverability is shown on Figure 7-1 illustrating the relationship between LNAPL
recovery and water levels and the decline in recoverable product over time, even during periods of low
water table conditions. As shown in Table 7-1, the LNAPL recovery rates at the site and from H-3P have
declined over time and are well below historical highs. Further the data indicates that well H-3P is
recovering the majority of LNAPL and that limited recoverable LNAPL is present at other well locations.
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Table 7-1: Annual LNAPL Recovery Volumes 2010 to 2017
Annual Recovery Volumes (gallons)
Well Totals
Well 2010 2011 2012 2013 2014 2015 2016 2017 (gallons)
SVE-5 | 0.0 0.0 43 0.5 3.4 6.0 3.6 2.0 19.8
SVE-6 | 0.0 0.0 0.3 1.3 0.0 0.0 0.0 2.7 43
SVE-7 | 0.0 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.5
H-2P 0.0 0.0 0.0 0.0 0.0 0.0 13.8 0.0 13.8
H-3P 197.0 565.3 4154 393.7 426.9 150.3 143.1 85.6 23773
WP-1 0.0 0.2 0.3 0.0 0.0 0.4 0.8 0.0 1.7
WP-14 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 197.0 565.5 420.5 395.5 430.6 156.7 161.3 90.3 24173
% Recovery of Totals
SVE-5 | 0% 0% 1% 0% 1% 4% 2% 2% 0.8%
SVE-6 | 0% 0% 0% 0% 0% 0% 0% 3% 0.2%
SVE-7 | 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
H-2P 0% 0% 0% 0% 0% 0% 9% 0% 0.6%
H-3P 100% 100% 99% 100% 99% 96% 89% 95% 98.3%
WP-1 0% 0% 0% 0% 0% 0% 1% 0% 0.1%
WP-14 | 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

59



EHS Support

consider it done

H-3P - Corrected Groundwater Elevation and Product Recovered
84.40 —&— GW Elevation (ft MSL) 300.0
2490 —@— Recovered Product (gallons)
=" ® 250.0
2 m
£ 84.00 S
= 2000 =
S 83.80 00
=} ©
€ g360 1500 @
(] (0]
w 3
5 83.40 100.0 S
= o
2 83.20 5
S ® 500 3
3 83.00 <)
o » 00 O
82.80 ‘
82.60 -50.0
D o o [e0] < (o] ~ (o)}
o - i — i — i —
o o o o o o o o
o~ o~ o o o~ o~ N (]
S~ S~ S~ S~ S~ S~ S~ S~
© S g S N = N NS
~ ~ < ~ ~ ~ ~ o
— o0 o~ LN [*))
Figure 7-1: Recovery Rates Versus Groundwater Elevation in Recovery Well H-3P

7.2 Assessment of LNAPL Transmissivity and Mobility

The decline in LNAPL recovery rates described in Section 7.1 is further supported by historical data which
indicate that LNAPL transmissivities at the site were considerably higher than currently observed. In July
1995, baildown tests were conducted to estimate the “true” thickness of LNAPL. While this terminology is
outdated (this concept was based on the LNAPL pancake theory discussed in Section 3.2, which has been
reputed), the data provided in Appendix K of the Comprehensive RIR (Weston, 2004) was used to estimate
LNAPL transmissivity using historical data discussed in further detail below with initial and post recovery
LNAPL thicknesses summarized in Table 7-2.

Table 7-2: Historical LNAPL Baildown Test Summary Table

Well Number Initial LNAPL Duration of Recovery LNAPL Thickness at
Thickness Monitoring end of Test
(ft) (minutes) (ft)
WP-1 1.90 96 0.52
MW-11S 1.16 82 0.27
MW-13R 1.01 35 0.42
MW-21 1.81 80 0.42

As discussed in Section 3.4, a key metric in assessing potential LNAPL mobility and the feasibility of
LNAPL recovery is LNAPL Transmissivity. The ITRC (2009b) reports that significant LNAPL cannot be
recovered and is not at risk of migration at LNAPL transmissivity values of less than 1.4 x 10~ m*day
based on Becket and Lundergard (1997). However, the ITRC LNAPL team members indicated that based
on experience, hydraulic or pneumatic recovery systems may be effective until transmissivity values of
between 9.3 x 10~ m?%/day to 7.4 x 10> m?*/day are observed. Consequently, the LNAPL transmissivity value
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of 9.3 x 10 m?%/day has been selected as an appropriate metric for the feasibility of further LNAPL recovery
at the site, primarily because the value is based on practical experience from numerous sites.

Assessment of the historical data indicates that LNAPL transmissivities in the four wells evaluated were
approximately 1x 10" m?%day and well above the mobility threshold, with the lowest transmissivities
observed in MW-21 and the highest in MW-13R. Based on the mobility thresholds described above, the
results of the baildown tests provide an indication that historically the LNAPL at the site was mobile and
recoverable.

A clear indication of declines in LNAPL transmissivity and recoverability over time is documented in the
progress monitoring reports. This is consistent with the general reductions in LNAPL thicknesses that have
been observed in wells (considering water table fluctuations) over time (Section 6.3.1).

Therefore, to further evaluate current LNAPL transmissivity, baildown testing and stress testing (pumping
LNAPL and groundwater) was conducted at MW-11 during the 2017 LNAPL Investigation activities. MW-
11 was the only well with sufficient LNAPL [0.15 ft] in 2017 to attempt a baildown test. However, as
shown in the field recovery log (Appendix F), rebound was not observed and therefore the results did not
allow a transmissivity value to be calculated. Given the lack of recharge during the baildown test, a stress
test was also conducted at MW-11 (by lowering the water level in the well) in an effort to induce LNAPL
discharge into the well. LNAPL recharge was not observed during the stress test as documented in the field
notes (Appendix F).

The absence of appreciable LNAPL thicknesses, declining LNAPL recovery (even after suppressing water
levels), and lack of recharge during recent baildown tests in combination with low LNAPL pore fluid
saturations (Section 6.3.2) provide a clear indication that the LNAPL at this site exhibits low mobility and
recoverability within extremely limited areas and only during low water table conditions.

7.3 Petrophysical Testing of LNAPL Mobility

To provide an additional line of evidence to evaluate LNAPL mobility (and therefore recoverability), sub-
samples of the soil cores evaluated for pore fluid saturations were selected for LNAPL mobility testing. As
described in the Work Plan (EHS Support, 2017) the mobility testing program assessed potential LNAPL
mobility under laboratory conditions under a range of pressures that simulate hydraulic recovery thresholds
for LNAPL.

As described in Section 4.4.3, mobility testing was biased towards soil core intervals with the highest
potential for mobile and recoverable LNAPL based on field observations (i.e., high MIP/PID readings and
visual/olfactory signs of LNAPL) and the initial pore fluid saturation testing (Section 6.3.2). A total of 11
samples were analyzed for LNAPL mobility using a water drive method to evaluate LNAPL mobility at a
range of water saturations and pressures (PTS laboratory reports provided in Appendix C). This
methodology assesses NAPL mobility in the presence of water and, more critically, the saturated zone, as
the majority of LNAPL is present at or below the average water table elevations, as discussed in Section
6.3.

As shown on Table 6-9, the water/displacing LNAPL residual saturation test showed no changes in LNAPL
pore saturations indicating that the LNAPL exhibits no mobility even at the highest observed field saturation
of 8.7 percent (DP-22 [11.3-12]). It should be noted that no mobility was observed up to pore pressures of
greater than 5 psi (over 6 feet of hydraulic head differential across the core). In comparison, typical capillary
pressures exerted by remedial technologies are on the order of 0.5 to 1.0 psi. As such the stresses applied
in this testing are considerably higher than can be exerted within natural systems or by LNAPL remediation
technologies.
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Based on the mobility testing all LNAPL in the soil cores collected at the site are at or below residual
saturation with values ranging between 0.1 percent and 8.7 percent. Further, given that no samples exhibited
mobility even at pore pressures greater than 5psi, a maximum value of 8.7 percent based on field saturations
represent a conservative value for residual LNAPL pore fluid saturations.

7.4 LNAPL Mobility Based on Soil Data

Consistent with the discussion regarding the difference between Cs,c and Cres provided in Section 3.5.3, and
the LNAPL mobility testing results discussed in Section 7.3, derivation of the threshold for potentially
mobile LNAPL provides a key line of evidence (in addition to transmissivity, recoverability, and pore-
scale mobility data) in assessing the potential for mobile LNAPL. Research by Brost et al. (2000) has
shown that residual saturation values can be estimated for general categories of LNAPL type (i.e., gasoline,
middle distillates, fuel oil, mineral oil, etc.) within different soil types. As discussed in Section 3.3, LNAPL
is more likely to be mobile within higher permeability matrices and, as described in Section 5.1, there is
variability in fines content (silt and clay) observed within the predominantly fine sand matrix at the Site
that can significantly impact potential LNAPL mobility.

The threshold LNAPL mobility concentration calculations (i.e., residual LNAPL limits or Cis) are
included in Table 7-3 for C9 to CI12 aliphatics and are compared to historical and recent soil
concentrations for TPH, EPH, and/or C9-C12 aliphatics (depending on available data) (Appendix T). For
reference, literature values from Brost et al (2000) for middle distillates and gasoline are included in Table
7-3 and the range in literature C. values for middle distillates aligns closely with Site-specific values.

Concentrations exceeding Site-specific Cies values using historical data (2005 to 2016) are provided on
Figure 7-2. As shown on Figure 7-2, potentially mobile LNAPL is limited to a very small number of
discrete samples despite the presence of residual LNAPL across a large area of the Site, based on the lines
of evidence presented in Section 6.3. Further, the 2017 data presented on Figure 7-3, illustrates the
absence of potentially mobile LNAPL across the Site including areas with historical C.s exceedances.
Therefore, the reduction in Cis exceedances over time support the concept that LNAPL continues to be
progressively residualized as a function of water table fluctuations, natural mass depletion mechanisms,
and interim remedial actions. Further discussion of natural mass losses is discussed in Section 8.0.
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8.0 NATURAL MASS LOSSES OF LNAPL AND DISSOLVED PHASE CONSTITUENTS

As described in the previous sections, LNAPL mass at this site is primarily distributed at or below the water
table and, in cases of periods of low groundwater elevations, areas of higher saturation may be present
above the water table. In this context, mass losses can occur through a range of mechanisms including
volatilization into the vadose zone, dissolution, and biodegradation.

The following discussion provides a systematic assessment of natural mass loss processes and associated
hydrocarbon mass reduction in both the LNAPL source zone and associated dissolved phase groundwater
plume occurring without engineered remediation. The discussion leverages the current understanding of
NSZD and natural attenuation processes and the following lines of evidence:
e Natural Source Zone Depletion of LNAPL
o 2017 groundwater temperature gradients between monitoring wells
o Historical soil gas data collected within the LNAPL plume area
e Natural Attenuation of Dissolved Phase Impacts
o Historical VOC concentrations
o 2017 groundwater geochemistry parameters
o 2017 microbiology population assessment

8.1 Prospect for Natural Source Zone Depletion

The term MNA as a component of a protective groundwater remedy is well known. The parallel concept of
natural attenuation of LNAPL bodies has emerged more recently. A popular term is NSZD, but the term
source zone natural attenuation (SZNA) is often used interchangeably.

Advances in measurement of natural LNAPL depletion rates in recent years has led to increased interest in
understanding and quantifying natural attenuation of subsurface LNAPL bodies because LNAPL depletion
due to gaseous transport in the subsurface has been greatly under-estimated (and under-appreciated) until
recent years (Garg, et. al. 2017).

It is clear that a paradigm shift regarding natural depletion of LNAPL bodies has evolved towards
appreciating the importance of natural loss of subsurface LNAPL through the soil gas pathway, where
abundant LNAPL depletion rates on the order of several hundred to a few thousand gallons/acre/year are
typical. Further it is recognized that most natural LNAPL depletion is due to gaseous efflux through the
‘vadose’ zone (on the order of greater than 90 percent) with the remaining LNAPL depletion being
attributable to dissolution in groundwater (Johnson et al., 2006). A modern simplified conceptual model for
natural LNAPL depletion is shown below in Figure 8-1.
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The ITRC fostered renewed interest in measuring natural LNAPL depletion rates when it published its then-
current state of science guidance document in 2009 entitled Evaluating Natural Source Zone Depletion at
Sites with LNAPL (ITRC, 2009a). ITRC recognized that LNAPL lost to soil gas might be chronically
under-appreciated and under-estimated and gave the following conceptual model (Figure 8-2) for LNAPL

loss through gas transport in the vadose zone.

ITRC — Evaluating Natural Source Zone Depletion at Sites with LNAPL

April 2009

Source zone mass depletion
VADOSE ZONE by aerobic biodegradation
. (using 02) of HC and CH,
Ii_-ionfzc;nI:aalsrsefl:}arﬁlncct:a vapors in vadose zone
ine for m n
= = o = 4
2
HC CH, 2
LNAPL Source zone mass Source zone mass depletion by
SOURCE depletion by volatilization volatilization of petroleum
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3ou:'cf ZDtl;le mass — | Horizontal area of vapor to vadose + equivalent ocfiCH4 equivalent of O,
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Figure 8-2: Simplified Conceptual NSZD Mass Balance Model
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ITRC’s adaptation of the work by Johnson et al. (Johnson et al, 2006) provided a means of assessing
LNAPL loss by volatilization and gas-phase biodegradation by measuring hydrocarbons, methane, carbon
dioxide, and oxygen content across a horizontal control plane near the LNAPL body. This approach is
well-suited to the Site as a robust soil gas data set is available (as measured by USEPA in June 2016)
(Weston, 2018). A detailed discussion of historical soil gas investigations (including sampling
methodologies) and a compilation of data is contained in the FMP RIR (Weston, 2018).

Suthersan et al. (2015) and McCoy et al. (2015) have confidently concluded that past estimates of natural
LNAPL depletion have been greatly under-estimated because of an under-appreciation of the relatively
large amount of natural LNAPL depletion that occurs in the vadose zone and the role of methanogenesis.
Further, the Naval Facilities Engineering Command issued new guidance on “New Developments in
LNAPL Site Management” (April 2017) also referencing the following key studies.

Typical measured rates of natural LNAPL depletion rates due to losses to soil gas losses are:

e 134t01,340  gallons/acre/year Sites n=1 Lundegard and Johnson (2006)

e 1,600 gallons/acre/year Sites n=1 Sihota et al. (2011)

e 2.100to 7,700 gallons/acre/year Sites n=1 McCoy et al. (2015)

e 1,100to 1,700 gallons/acre/year Sites n=1 Los Angeles LNAPL Workgroup (2015)
e 300to03,100 gallons/acre/year Sites n=5 Piontek et al. (2014)

e 1,400 to 14,000 gallons/acre/year Sites n=1 McCoy et al. (2015)

e 300to 7,700  gallons/acre/year Sites n=11 Palaia (2016)

These estimates on other projects have been compared to more active source remediation alternatives and
served as a basis to determine if enhanced bioremediation (through additions of amendments) may hold
merit. Palaia (2016) has given the following example of such a comparison (Figure 8-3):

Active Remediation NSZD

Maximum Maximum 7,700

10,000 - 10,200 galfac/yr | galfaclyr

1,000

Rate of Remediation (gal/acre/yr)

Minimum
300 gal/ac/yr
Median = 1,400 Median = 1,800
10 gal/ac/yr gal/ac/yr
Minimum
1.25
gal/ac/yr \\
1 —_—
Active Systems (n=29) Avg. Site-Wide NSZD Rates (n=19)
Source (active systems): Palia, 2016 Multiple Sources
Newell et al., Presentation to FRTR 11/02/2016
Figure 8-3: Comparison of Mass Losses Between Active and Natural Source Remediation

The science of assessing NSZD is evolving with recent additions to assessment methods including (Figure
8-4):

1. Measurement of biogenic gaseous methane and carbon dioxide flux with Flux Chamber
methods like Dynamic Closed Chamber samplers or, for carbon dioxide only, with passive
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samplers such as CO, Traps, Map-Traps, and Fossil Fuel-Traps offered by E-Flux;
http://soilgasflux.com.

Measurement of temperature rise near source zones attributable to biogenic (metabolic) heat
resulting from robust biodegradation in the vicinity of source material such as that offered by
Thermal NSZD; https://www.thermalnszd.com.

Current NSZD Measurement Methods

—
1 0 {0 ] 0 flux at Ground Surfacs

CO, Flux Measurement
at Surface

Subsurface
Temperature
Measurement

Mobile or Residual LNAPL

Groundwater [y

Adapted from: ITRC, 2009

(Source: Newell, 2016)

Figure 8-4: NSZD Measurement Methods

The utility of using thermal gradient (temperature) measurements to accurately and inexpensively assess
LNAPL depletion is gaining traction, as evidenced by recent abundant technical publications on the subject:

Garg et al., 2017

Newell et al, 2016
Southersan, 2015
Stockwell, 2015

Warren and Bekins, 2015
Sweeney and Ririe, 2014

The concept behind using thermal gradients is illustrated on Figure 8-5.

TEMPERATURE =

€ DEPTH

Source: Southersan, 2015

Figure 8-5: Thermal Gradient Conceptualization
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Likewise, the utility of using passive soil gas efflux monitors continues to evolve (E-Flux;
http://soilgasflux.com). However, the CO, -Trap version may suffer from underestimation of LNAPL
depletion rates at sites where biogenic methane gas is incompletely oxidized to CO, gas by the time it
reaches the near-surface planted passive samplers.

Eichert et al. (2017) compared variability of NSZD rates measured by three different soil gas measurement
tools:

e Dynamic Closed Chamber (DCC)

e Concentration Gradient Method (CGM)

e (CO; Traps (passive near-surface sampler)

In this study, they found the concentration gradient method applied to shallow probes showed relatively
low variability compared to the other test methods.

Existing data for the Site affords two ways to get a sense for the abundance of natural LNAPL depletion at
the site: soil gas efflux and biogenic (metabolic) heat signature in groundwater. For soil gas efflux, the
findings of Eichert et al. support the use of USEPA’s 2016 soil vapor dataset and specifically the “soil gas
probe” (SGP) sample set. For biogenic (metabolic) heat signature in groundwater, multiple recent
publications support the use of groundwater temperature records from the 2017 groundwater sampling
event.

8.1.1 Biogenic (Metabolic) Heat Signature in Groundwater

Groundwater temperatures measured at the end of low-flow purging were captured from well sampling log
sheets for groundwater samples collected October 10 — 12, 2017 and are summarized in Table 8-1 below:

Table 8-1: Biogenic (Metabolic) Heat Signature, Groundwater October 2017

AT
Well ID Functional Position Temperature (relative to background
MW-SCAR)

°C °c

MW-SCAR Background 18 0
MW-28 Background 19 0
MW-12 LNAPL Area 22 5
MW-11 LNAPL Area 20 3
MW-13R LNAPL Area 22 4
MW-26 LNAPL Area 21 3
MPMW-0009 LNAPL Area 26 8
MW-1 LNAPL Area (Distal Crossgradient) 19 0
MPMW-0008 LNAPL Area (Distal Downgradient) 16 0
MW-06 Downgradient Dissolved Phase Plume 19 1
MW-03 Downgradient Dissolved Phase Plume 19 1
MW-04 Far Downgradient Dissolved Phase Plume 17 0

Note: 1 - Negative temperature changes interpreted as no change relative to background

Net temperature change (AT; delta T) used to express metabolic heat flux signatures is simply the difference
in a well’s groundwater temperature and the temperature of its companion background well (AT = Ti— Tb,
where Ti is temperature of well i, and Tb is temperature of background well).
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Evidence of a biogenic (metabolic) heat signature is shown on Figure 8-6, below. The net groundwater
temperature change is charted along the groundwater flowpath from background, through (in or beneath)
the LNAPL area, and further along the nominal centerline and flanks of the hydrocarbons plume.
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Figure 8-6: Metabolic Heat Signature in Groundwater

As shown, the metabolic heat inspired by robust microbiological degradation of hydrocarbons appears to
be evidenced by measurable increases in groundwater temperature in the vicinity of the LNAPL area and
its higher-strength hydrocarbon plumes. Therefore, temperature gradients provide one line of evidence for
robust NSZD.

8.1.2  Soil Gas Efflux in Vadose Zone

As described in Section 3.5.1, LNAPL constituents are subject to volatilization into the vadose zone where
these gaseous hydrocarbons are subject to biodegradation. As the biodegradation of hydrocarbons proceeds,
methane (via methanogenesis) and carbon dioxide (via aerobic respiration, nitrate/ferric
iron/sulfate/manganese reduction and methanogenesis) are produced. In addition, and as further discussed
in Section 8.2, methane and carbon dioxide are also produced via LNAPL and dissolved-phase degradation
within the saturated zone. The produced methane and carbon dioxide are subsequently volatilized from
groundwater into the vadose zone. Therefore, the presence of methane and carbon dioxide above baseline
concentrations within the vadose zone provides a strong line of evidence that hydrocarbon degradation and
mass loss are occurring. The mixture of gaseous undegraded hydrocarbons (e.g., VOCs or VPH and
excluding methane), biogenic methane, and biogenic carbon dioxide tend to migrate towards land surface
by concentration gradient-driven diffusion and barometric pumping.

The equation for total LNAPL lost to soil gas is:

Total LNAPL Lost to Soil Gas (mass or volume/unit time) = Y Losses (Undegraded Hydrocarbons +
Biogenic Methane + Biogenic Carbon Dioxide)
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The terminology is defined here for clarity:
e Undegraded Hydrocarbons = Gaseous hydrocarbons originating from LNAPL body, as-eluted
or as partial breakdown products, that have yet to be degraded to methane or carbon dioxide.
e Biogenic Methane = Gaseous CH, originating from degradation of gaseous hydrocarbons that
originated from the LNAPL body.
o Biogenic Carbon Dioxide = Gaseous CO; originating from degradation of gaseous hydrocarbons
or gaseous biogenic methane that originated from the LNAPL body.

This is illustrated conceptually in Figure 8-1 (undegraded hydrocarbons represented as ‘VOCs’).

Results of major initiatives to sample and analyze soil gas near the LNAPL body are reported in FMP RIR
(Weston, 2018) and summarized on Figure 8-7 to Figure 8-9. These initiatives include:
e Sub-Slab (SS) Probes, 08/26/2015, n = 11, measured immediately below concrete sab
e Monitoring Well Headspace, 06/27/2016, n = 26, measured at undetermined feet above water table
e SGPs, 06/29/2016, n =27, measured 1 to 2 feet above water table

Lari et al. (2017) investigated whether groundwater monitoring wells screened across the water table can
be sampled to yield representative indicators of soil gas composition. They found that low-rate gas
extraction from short-screened wells provided satisfactory results. High-rate gas extraction and
longer-screen wells returned less accuracy and precision than the low-rate short-screened counterparts. This
work suggests that low-flow collection of soil gas from short, unflooded monitoring well screens, like those
at the Site, should be reasonably comparable to soil gas captured from short-screened soil gas probes placed
1 to 2 feet above the water table.

As shown on Figure 8-7 to Figure 8-9, SGPs and monitoring well headspaces (for those wells screened
across the water table) both measured soil gases in close proximity at nearly the same point in time,
indicating the data collected from the SGPs and the monitoring well headspace samples are reasonably
comparable. This conclusion is corroborated by reasonable match of the methane, carbon dioxide results
found in SGPs and MW headspace measured with two days of each other.

The mean hydrocarbon makeup of the SGP samples is shown on Figure 8-10 below and reflects the LNAPL
chemistry discussed in Section 6.2 with key volatile constituents including BTEX, cyclohexane,
methylcyclohexane, and straight-chain aliphatics. It should be noted that due to elevated reporting limits
(due to the interference posed by other hydrocarbons) a number of other COCs are reported as non-detect
and as such the mass flux into the vapor phase is underestimated.
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Average Hydrocarbons Makeup in Soil Gas Measured June 2016
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Figure 8-10:  Average Hydrocarbons Makeup in Soil Gas Measured June 2016

Consistent with ITRC guidance (ITRC, 2009a), LNAPL mass depletion can be quantified using undegraded
hydrocarbons, biogenic methane, and biogenic carbon dioxide data. While the data qualitatively provides
strong indications of volatile mass losses and methanogenesis, vertically discrete data from multiple depths
are not available to support quantification of methane and carbon dioxide mass fluxes. Based on the limited
organic matter observed in soil samples (Table 5-3C) it is considered reasonable to assume that the
contributions of natural organic carbon to biogenic methane and carbon dioxide production is negligible
and thus elevated levels of biogenic methane and carbon dioxide reflect degradation of hydrocarbons from
LNAPL.

As shown on Figure 8-7 and Figure 8-8, the magnitude of soil gas concentrations from sub-slab samples
and SGPs correlates closely with the magnitude of key LNAPL constituent (benzene and naphthalene)
concentrations with the highest concentrations observed in the Former Tank Farm A area (2 Foster Avenue)
and lower concentrations observed both upgradient (northwestern portion of 4 Foster Avenue) and
downgradient in the Seep Area (1 and 5 Foster Avenue) and Former Service Station/Tavern. The difference
in the magnitude in concentrations reflects both the lateral extent of the LNAPL (residual LNAPL is not
present beneath the northwestern portion of 4 Foster Avenue) and the vertical distribution of impacts (while
residual LNAPL has been identified in the Seep Area and Former Service Station/Tavern area, it is present
predominantly at and below the water table in contrast to Former Tank Farm A area where LNAPL is also
present in the vadose zone).

The correlation between methane and VOC concentrations is also evidenced in the monitoring well
headspace readings (Figure 8-9). The headspace screening data also indicates that carbon dioxide levels
are elevated and oxygen levels are depressed in areas of elevated VOCs and methane. Therefore, in addition
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to the production of biogenic methane via methanogenesis, biogenic carbon dioxide is being produced via
aerobic respiration (although other processes such as nitrate/ferric iron/sulfate/manganese reduction and
methanogenesis may also contribute to the production of biogenic carbon dioxide). The higher
concentrations of methane in relation to carbon dioxide suggests that methanogenesis is the dominant
LNAPL mass loss process.

Therefore, given the absence of other significant sources of methane and carbon dioxide (as discussed above
organic carbon content in soil is very low) the soil gas data provides an additional line of evidence for
robust NSZD.

8.2 Assessment of Natural Attenuation in Groundwater

While Section 8.1 focused on natural mass loss mechanisms from LNAPL itself (predominantly via
volatilization and subsequent biodegradation), Section 8.2 focuses on natural degradation of soluble
LNAPL constituents within groundwater. As described in Section 4.5, assessment of the degradation of
dissolved groundwater plume constituents was divided into two phases to utilize data collected from the
first phase to further define the scope for the second phase:

e Phase I (Geochemistry, Biochemistry, and Microbial Assessment)

e Phase II (Assessment and Quantification of In-situ Biodegradation Rates)

Results of the Phase I (Geochemistry, Biochemistry, and Microbial Assessment) initiative and their
interpretation are presented below. While Phase I data was collected from both shallow zone and deep zone
monitoring wells, the evaluation presented herein focuses on the shallow zone based on the limited vertical
distribution of LNAPL impacts. Deep zone results will be provided as part of a separate submittal.

The first phase of the testing program was designed to further define the general geochemistry,
biochemistry, and microbial biology within the groundwater plume to validate the processes currently
identified that are contributing to the natural degradation of the identified dissolved phase petroleum
hydrocarbons. In addition, the scope of work assessed potential key limitations to biodegradation which
may be considered as part of future evaluation of potential bio-enhancement approaches. The objectives of
the Phase I work efforts were as follows:

o Characterize the current geochemistry and biochemistry within the groundwater plume to allow
direct comparison with the microbiological analyses (using groundwater samples).

e Validate and describe the processes contributing to biodegradation of petroleum hydrocarbons by
evaluating the type of petroleum-degrading bacteria present at the Site (through the use of
QuantArray-Petroleum Analysis on Bio-Trap samplers).

e Quantify the population densities of petroleum degraders and determine if these densities are
sufficient to support meaningful intrinsic biodegradation in the groundwater plume area into the
future (through the use of QuantArray-Petroleum Analysis on Bio-Trap samplers).

Groundwater sampling to support the natural degradation program was completed in part to assess the
prospect for protective natural attenuation according to the multiple lines of evidence (LOE) approach
prescribed by USEPA’s Policy Directive entitled Use of Monitored Natural Attenuation at Superfund,
RCRA Corrective Action, and Underground Storage Tank Sites (OSWER Directive Number 9200.4-17P;
USEPA-540-R-99-009) dated April 21, 1999.

As described in Section 4.5, groundwater was sampled October 9-11, 2017 along the nominal centerline
(and flanks) of the LNAPL plume. BioTrap passive samples were installed on October 12, 2017 and were
harvested December 13, 2017 for a 62-day incubation (soak) duration. In addition, the 2017 dataset was
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supplemented by historical data to evaluate dissolved-phase plume stability over time. The shallow and
intermediate zone wells used for this assessment are listed below in Table 8-2 and shown on Figure 8-11.

Table 8-2: Natural Degradation Program Shallow Zone Monitoring Network

Screened Well Functional
Zone ID Position

Shallow MW-SCAR Background
MW-28 Background
MW-12 LNAPL Area
MW-11 LNAPL Area
MW-13R LNAPL Area
MW-26 LNAPL Area
MPMWO0009 LNAPL Area
MW-1 LNAPL Area (Distal Crossgradient)
MPMWO0008 LNAPL Area (Distal Downgradient)
MW-06 Downgradient Dissolved Phase Plume
MW-03 Downgradient Dissolved Phase Plume
MW-04 Far Downgradient Dissolved Phase Plume

Groundwater was evaluated for parameters necessary and sufficient to assess the prospect of natural
attenuation according to the multiple LOE approach prescribed by USEPA’s Policy Directive (USEPA,

1999):

1.

Tier 1 LOE - Historical groundwater data that demonstrate a clear and meaningful trend of decreasing
(or stable) contaminant mass and/or concentration over time at appropriate monitoring points:
Historical VOC data collected from the following monitoring wells located beyond the extent of

LNAPL impacts:

o Cross-gradient: MW-14, MW-29, and MPMWO0032

o Downgradient: MW-3 and MW-6

Tier 2 LOE - Hydrogeologic and geochemical data that can be used to demonstrate indirectly the type(s)
of natural attenuation processes active at the site, and the rate at which such processes will reduce
contaminant concentrations to required levels:

Field Measured Analytes:

o DO

o Oxidation Reduction Potential (ORP; Ag/AgCl electrode)
o pH

o Temperature

o Specific Conductance

o Turbidity
Biogeochemical Analytes:

o Non-toxic hydrocarbon degradation products:

=  Methane
= Carbon dioxide
o Electron acceptors (and indicators):
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= DO
=  Nitrate/Nitrite
* Dissolved Manganese (Mn*")
= Dissolved Iron (Fe*")
= Sulfate/Sulfide
o Other Analytes:
= DOC
= Alkalinity

Tier 3 LOE — Data from field or microcosm studies (conducted in or with actual contaminated site

media) which directly demonstrate the occurrence of a particular natural attenuation process at the site

and its ability to degrade the contaminants of concern (typically used to demonstrate biological

degradation processes only):

e Bio-Trap passive sampler analyses were selected based on historical knowledge of LNAPL
composition and Site COPCs. The Bio-Traps were analyzed at a subset of wells for the suite of
DNA-based microbial/enzyme targets shown on Table 8-3 below:

Table 8-3: DNA-based Microbial/Enzyme Targets

Typical
Analyte Metabolic
Moniker Analyte Mechanism Targets
EBAC Total Eubacteria All Many Organic Compounds
ALKB Alkane Monooxygenase (1) Aerobic n-Alkanes C5 to C16
ALMA Alkane Monooxygenase (2) Aerobic n-Alkanes C20 to C32
BPH4 Biphenyl/Isopropylbenzene Dioxygenase Aerobic Benzene, Isopropylbenzene
EDO Ethylbenzene/lsopropylbenzene Dioxygenase Aerobic Alkylbenzenes like TEX
NAH Naphthalene Dioxygenase Aerobic PAHs
NidA Naphthalene-inducible Dioxygenase Aerobic Heavy PAHs and Alkanes
PHE Phenol Hydroxylase Aerobic Aromatic Hydrocarbons
PHNA Phenanthrene Dioxygenase Aerobic PAHs
PM1 Methylibium petroliphilum PM1 Aerobic MTBE, TBA
RDEG Toluene 2-Monooxygenase/Phenol Hydroxylase Aerobic Alkylbenzenes like TEX
RMO Toluene Ring-Hydroxylating Monooxygenases Aerobic Alkylbenzenes like TEX
TBA TBA Monooxygenase Aerobic tert-Butyl Alcohol (TBA)
TOD Toluene/Benzene Dioxygenase Aerobic Aromatic Hydrocarbons
TOL Xylene/Toluene Monooxygenase Aerobic Alkylbenzenes like TEX
abcA Benzene Carboxylase Anaerobic Benzene
ANC Naphthalene Carboxylase Anaerobic Naphthalene
APS Sulfate-Reducing Bacteria Anaerobic Most Hydrocarbons
assA Alklysuccinate Synthase Anaerobic n-Alkanes C6 to >C18
BCR Benzoyl Coenzyme A Reductase Anaerobic Aromatic Hydrocarbons
bssA Benzylsuccinate Synthase Anaerobic Alkylbenzenes like TEX
mnssA Naphthylmethylsuccinate Synthase Anaerobic Methylnaphthalenes
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Analytical results for Phase 1 (Geochemistry, Biochemistry, and Microbial Assessment) of the Natural
Degradation Testing Program from samples collected in October 2017 are summarized in Table 8-4 and
Table 8-5, with laboratory analytical reports included in Appendix H and Appendix 1.

Analytical results for Phase II tasks were initiated in February 2018 and a supplemental technical
memorandum was prepared to summarize results from this phase of the work (Appendix J).

8.2.1 Tier I LOE — Dissolved Hydrocarbons Behavior

Historical Site information (as provided in Section 2.0) indicates that Site operations ceased approximately
40 years ago and thus the primary sources of potential additional releases to the subsurface were removed
(e.g., tank farms, manufacturing and storage areas). In addition, as discussed in Section 6.0 and Section
7.0, the extent of LNAPL impacts (the primary source of impacts to shallow groundwater) are well defined,
the LNAPL plume is stable and is predominantly non-mobile. Further, the total mass of LNAPL (and
importantly the volatile and soluble constituents) continue to be depleted through interim actions (Section
7.0) and natural mass losses (Section 8.1).

Given the age of the LNAPL plume, groundwater and LNAPL are in equilibrium with one another. As
described in Section 3.5.2, continued partitioning from LNAPL into groundwater is governed by the
solubility of the constituent of interest and its relative abundance within the LNAPL (Raoult’s law).
Therefore, a stable groundwater plume (i.e., not expanding or increasing in total contaminant mass)
proximal to a stable LNAPL plume should exhibit declining or relatively constant concentrations over time.
Declining concentrations within groundwater may reflect a combination of factors including depletion of
soluble constituents from the LNAPL mass and thus reduced partitioning (as evidenced by the LNAPL
chemistry at MW-11 over time; Section 6.2) and/or natural mass losses of dissolved-phase constituents
exceeding the rate of partitioning from the LNAPL. Likewise, stable conditions may reflect relatively
consistent LNAPL composition and thus partitioning (as evidenced by the LNAPL chemistry at H-3P over
time; Section 6.2) and/or equilibrium between the rates of natural mass losses of dissolved-phase
constituents and partitioning from the LNAPL.

Therefore, to evaluate groundwater plume stability, concentration trends for key constituents of interest
(benzene, cyclohexane, and total VOC TICs, where detected) were assessed for the following monitoring
wells selected based on their proximity to (but beyond) the LNAPL area and sampling history (of at least
three data points collected):

e Cross-gradient: MW-14 and MW-29

e Downgradient: MW-3 and MW-6

Well locations are shown on Figure 8-11 and trend graphs are provided on Figure 8-12 through Figure 8-
15. As shown on the trend graphs for all of the wells, all constituents (including total TICs) exhibit relatively
stable or decreasing trends over a span of at least 4 years (and as long as 22 years in the case of MW-3). In
addition, the concentrations of benzene and cyclohexane are low (below 12 parts per billion at all wells
over time), supporting the findings of the effective solubility threshold assessment (Section 6.3.4,) that
LNAPL is not a source of high concentrations of individual constituents to groundwater.

Therefore, USEPA’s Tier 1 line of evidence supporting demonstration of plume stability is satisfied.
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8.2.2 Tier 2 LOE — Geochemical Behavior

To demonstrate favorable geochemical conditions, the following provides a summary description of how
the general water quality parameters, electron acceptors/donors, and degradation bi-products (dissolved
gases) are assessed:

Nitrate/nitrite, sulfate/sulfite, iron, and manganese concentrations all provide information regarding the
redox conditions of groundwater and bioavailability of electron acceptors/donors. ORP and pH are
important in measuring the redox conditions; many biological processes, especially anaerobic, are pH-
sensitive. DOC is an indicator of available carbon substrate for bacterial activity. Alkalinity is both an
indicator of the buffering capacity of the aquifer as well as evidence of biodegradation (as carbon dioxide
is produced and enters groundwater) (ITRC, 2009a). Dissolved gases such as methane and carbon dioxide
provide clear evidence of bacterial activity associated with anaerobic biodegradation. In general,
interpretation is made by comparing results against background.

Summary results for the biogeochemical constituents and parameters in groundwater sampled October 9-
12,2017 are provided in Table 8-4 and discussed below:

e General Water Quality Conditions:

o Within and downgradient of the LNAPL area, pH is near-neutral (5.6-6.6 standard units)
at all wells, suggesting that there is no microbial toxic inhibition as a result of pH. It is
noted that pH is low (3.6 standard units) at background wells MW-SCAR and MW-28 and
may be a function of the low organic content (Table 5-3C) and low buffering capacity of
the shallow zone as evidenced by non-detectable alkalinity levels at these locations.

o In comparison, increased alkalinity and DOC within the plume wells (aside from MW-11)
provides an indicator of biogenic carbon dioxide and dissolved inorganic carbon
production and associated reactions with the aquifer materials.

o Temperatures are within the range tolerated by petroleum-degrading bacteria: 0° to 40°
Celsius with biogenic (metabolic) temperature increases observed within the LNAPL area
providing additional evidence for degradation (as discussed in Section 8.1).

o Conductivity is notable from the standpoint that the values from MW-11 are one to two
orders of magnitude lower than all other wells and may indicate proximity to a source of
fresh water recharge to the system.

e Redox Conditions and Electron Acceptors/Donors: Reducing conditions prevail within and
downgradient of the LNAPL area s, as evidenced by generally low oxygen levels, negative ORP,
production of biogenic dissolved iron, and depleted sulfate levels. This is because an influx of
oxygen, via recharge, is depleted through aerobic degradation processes. MW-11 is the lone
exception where oxidizing conditions appear to persist and, as discussed above, may indicate that
it is located proximal to a source of fresh water recharge to the system. Based on the relative
concentrations of electron acceptors/donors within the plume area compared to background,
dominant processes include iron reduction and sulfate reduction with no evidence for denitrification
and manganese reduction (as no concentration gradients are observed between background and
plume wells).

e Dissolved Gases: Dissolved methane and dissolved carbon dioxide are generally elevated with
respect to background with the LNAPL area (aside from MW-11, which exhibits anomalous
geochemical characteristics as discussed above) providing evidence for the degradation of
dissolved phase and potentially LNAPL within the saturated zone. The presence of methane with
and downgradient of the LNAPL plume indicates that methanogenesis is also an important
degradation process (in addition to iron and sulfate reduction). Further, it is noted that carbon
dioxide concentrations are greater than methane concentrations in groundwater in contrast to the
concentrations observed in soil gas (Figure 8-9; where methane concentrations are higher than
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carbon dioxide). The shift concentrations between media are likely a function of several factors
including:

o Methane is less dense and has a lower Henry’s Law Constant than carbon dioxide,
reflecting the greater propensity for methane to exist in a gaseous phase compared to carbon
dioxide (i.e., biogenic methane produced within the saturated zone will not remain in
solution and will preferentially migrate into soil gas compared to carbon dioxide).

o Carbon dioxide can be produced via a range of degradation processes (via aerobic
respiration, nitrate/ferric iron/sulfate/manganese reduction and methanogenesis) while
methane can only be produced via methanogenesis. Therefore, the greater proportions of
carbon dioxide compared to methane is also supported by the findings discussed above,
that iron and sulfate reduction are significant degradation processes in addition to
methanogenesis within the saturated zone.

o Carbon dioxide can also be produced via other natural geochemical processes such as those
related to pH and the buffering capacity of aquifer systems (i.e., carbonate, bicarbonate,
carbonic acid, and carbon dioxide reactions). However, given the low organic carbon
content and low pH and alkalinity observed in the background well (MW-SCAR) these
processes appear to be limited at the Site.

Based on the geochemical data collected as part of the 2017 assessment, USEPA’s Tier 2 line of evidence
supporting demonstration that anaerobic processes are degrading petroleum hydrocarbons and forming
biodegradation by-products including methane and carbon dioxide is clearly met. A more detailed
discussion of redox conditions providing further support for this conclusion is discussed below.

The comparison of redox potential is commonly used to evaluate the potential for a particular
microbiological reductive degradation process to occur. The ‘normal’ ORP ranges that inform
differentiation of the various ‘common’ anaerobic biodegradation pathways are usually derived at
theoretical pH 7. However, redox processes are pH sensitive. So, for sites like this one that have
groundwater pH that depart from circumneutral, it is informative to account for pH and measured ORP to
define the microbially-favored redox condition at any particular well.

Figure 8-16 shows the measured redox potential and pH during October 2017 in relation to the favored
reductive process. Figure 8-17 summarizes the most likely reductive process(es) that may be occurring at
each groundwater monitoring location. For example, based on the pH and redox potential reported from
monitoring location MW-13R, the conditions appear to be conducive for iron reduction, sulfate reduction,
and methanogenesis. These plots further support the geochemistry results summarized above and indicate
that a combination of dominant processes contribute to biodegradation within the saturated zone including
anaerobic iron reduction, anaerobic sulfate reduction, and anaerobic methanogenesis.
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Figure 8-16:  Oxidation Reduction Potential (Eh) versus pH in Groundwater (September to
December 2017 data)
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8.2.3 Tier 3 LOE — Microbial Behavior

The QuantArray Testing analytical method (QuantArray-Petroleum Suite) uses DNA microarrays and
gPCR to quantify the specific functional genes responsible for both aerobic and anaerobic biodegradation
of BTEX, PAHs, and a variety of short and long chain alkanes. Biological activity is generally restricted to
the aqueous phase, although a number of bacterial species (for example aerobic degraders such as
Pseudomonas or Sulfate Reducing Bacteria) form bio-surfactants/bio-enzymes that enable some
degradation in water/oil mixtures. Based on this, the highest bacterial populations are generally observed
within areas of elevated hydrocarbon constituent concentrations (within the former source areas), but may
also occur on the fringes of the plume (where concentrations are lower and bacteria are degrading the flux
of constituents from upgradient areas). Bacterial population densities reflect whether geochemistry is
conducive to their presence (for example presence of electron acceptors), the presence of organic carbon
and the presence of macro and micro-nutrients which are important for biological functions and
enumeration.

Detected microbial assessment results are tabulated on Table 8-5, a summary and ranking of results (based
on Table 8-5 information) are provided in Table 8-6 below, and laboratory reports are provided in
Appendix H. The results have been organized to include wells with bacterial cell densities of meaningful
concentrations. The very low (v low), low, moderate (mod), high, and very high (v high) ranking
interpretations of the dominant microbial biomarkers noted on the table are interpreted based on Microbial
Insights summary database conclusions (comparing bacterial counts from other sites), as well as based on
comparative concentrations with other biomarkers. These ranking do not indicate the absence of
degradation but rather an indication of bacterial activity.

Table 8-6: Tier 3 Line of Evidence, Microbial Behavior: Summary and Ranking
Screened Well Func.ti.onal Micro.bial Character
Zone ID Position (Measured on Bio-Traps December 2017)
Dominant Biomarkers
Anaerobic Aerobic
EBAC | APS | BCR abcA | TOD
Shallow MW-SCAR Background Low
MW-12 LNAPL Area Mod Mod v High
MW-11 LNAPL Area Mod Mod Low
MW-13R LNAPL Area vLow | Mod | vHigh
MW-26 LNAPL Area Low Mod
MPMW0009 LNAPL Area Mod Low v High
MW-03 Downgradient Dissolved Phase | v Low
Plume

Notes: abcA = benzene carboxylase

APS = sulfate-reducing bacteria

BCR = benzoyl coenzyme A reductase
EBAC = eutrophic bacterial populations
TOD = toluene/benzene dioxygenase

These data directly demonstrate the variability in biological conditions in the subsurface. Higher total
bacterial populations (EBAC) are observed in source area wells such as MW-11 and MW-12 where the
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availability of carbon sources (the presence of LNAPL) as well as electron acceptors from upgradient areas
make conditions more conducive to biological growth. The EBAC bacterial counts (Table 8-5) are greater
than 10,000,000 cells per bead, indicating robust bacterial communities available in this area of the site.
Low and very low EBAC biomarkers (but still more than 1,000,000 cells per bead) were observed
downgradient of the LNAPL area (MW-3), where carbon sources and electron acceptors are more limited.
The presence of non-specialized EBAC are expected given the wide range of hydrocarbons present within
groundwater within the LNAPL area (polycyclic aromatics, monocyclic aromatics, monocyclic aliphatics,
and straight-chain aliphatics).

Consistent with the geochemical conditions, which indicate groundwater geochemistry is conducive to
sulfate reduction, sulfate reducing bacteria are present at moderate population densities (15,300 to 53,100
cells per bead) within the NAPL source areas wells (MW-11, MW-12 and MW-13R) although degradation
rates are likely constrained by the flux of electron acceptors (sulfate) from upgradient areas.

Within the plume where EBAC population densities were lower (e.g. MW-13R), specialized bacterial
communities such as sulfate-reducing bacteria (APS) and benzoyl coenzyme A reductase (BCR) were
present at more robust counts, indicating that more specified bacteria may be out-competing the EBAC in
certain areas of the plume. In addition, results from MW-12 and MPMWO0009 clearly indicate the presence
of toluene/benzene dioxygenase (TOD), an aerobic biomarker, suggesting that aerobic degradation is also
an important degradation process (via rapid depletion oxygen supplied to the shallow zone via recharge).
The overall moderate to low population density may be a function of geochemical conditions (low nutrient
flux can have an impact on population density) and/or the overall small fraction of soluble LNAPL
constituents (i.e., there is limited carbon [food] sources for the microorganisms). Notwithstanding, the
variety of microbial analytes identified in the various wells is consistent with the variety of degradation
processes identified in Section 8.2.2 and provides support for USEPA’s Tier 3 line of evidence of
meaningful natural attenuation of hydrocarbons in groundwater.

As summarized in Appendix J, the Phase I assessment [Stable Isotope Probing (SIP) study] was conducted
from February to April 2018 to confirm degradation of petroleum hydrocarbons is occurring in shallow
zone groundwater at the Site. The SIP study used benzene as the “bait” for Bio-Traps placed in groundwater
wells located at the LNAPL Areas (Former Tank Farm A and U.S Avenue/Seep Area) MW-11, MW-12,
MW-13R, MPMW0009, and MW-26) because of the availability of carbon 13 (*C)- labeled benzene and
its suitability for use as a surrogate for assessing biodegradability of other petroleum hydrocarbons detected
in LNAPL and groundwater.

The results from the SIP study (Appendix J) clearly showed that mineralization of benzene (direct evidence
of benzene degradation) was evident in shallow groundwater. Both SIP Bio-Traps at MW-11 (Former Tank
Farm A area where LNAPL is present) and MPMWO0009 (downgradient to Former Tank Farm A at the
Seep Area) showed positive “Delta” () in the dissolved inorganic carbon (DIC) as '*C mass. Lower, but
still positive 6 was reported in the DIC in the other three wells (MW-12, MW-13R, and MW-26). When
the 6 in the sample is positive for DIC, it shows that the *C has been used by the microorganism as energy.
Under natural background conditions, the 6 for DIC it is typically negative (based on literature values).

The results of the "*C enriched PLFA also showed biodegradation of benzene in groundwater associated
with the incorporation of "*C into cellular biomass. The & for *C enriched PLFA in all wells was positive
(as compared to negative background conditions) providing clear evidence that the '>C enriched benzene
was incorporated into the microbial mass. Mass loss of '*C benzene from the Bio-Traps (observed in all
wells) and, in the context of the conversion into DIC and accumulation in PLFA, indicates that this loss is
due to biodegradation. Reductions of mass by approximately a third were observed in all wells, thus
supports the mineralization of benzene in the aquifer.
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The PLFA community structures were identified with the presence of robust populations of hydrocarbon
degrading bacteria and align with the QuantArray Testing results. General hydrocarbon degraders
(proteobacteria) were the most abundant. Both the variety of microbial analytes (identified in the
QuantArray Testing) and identification of direct benzene biodegradation (identified in the SIP Testing) are
consistent with the variety of degradation processes identified in Section 8.2.2, and provides support for
USEPA’s Tier 3 line of evidence of meaningful natural attenuation of hydrocarbons in groundwater.

8.3 Summary of Natural Mass Loss Mechanisms

There are multiple lines of strong evidence that natural degradation of LNAPL mass and dissolved
hydrocarbons is occurring in the vadose zone and saturated zone. The key mechanisms of mass losses
include volatilization and subsequent degradation within the vadose zone, dissolution into groundwater and
biodegradation in the dissolved-phase, and potentially direct degradation of LNAPL through cleavage of
aliphatic compounds and subsequent degradation of lower carbon chain by-products. Supplemental
investigations involving the installation of multi-level soil gas probes could be installed to quantify mass
losses in accordance with the ITRC (2009a) assessment methods. Key lines of evidence include:

e Biogenic heat signatures are evident within the LNAPL plume area.

e Methane and carbon dioxide production within the LNAPL area are significant.

e Dissolved phase hydrocarbon concentrations in shallow groundwater are stable to decreasing over
time.

e Biogeochemical conditions are suitable for ongoing natural degradation of dissolved hydrocarbons
(and potentially direct degradation of LNAPL within the saturated zone).

e Dominant biologically-mediated processes contributing to saturated zone mass losses are iron
reduction, sulfate reduction, and methanogenesis with biodegradation rates for sulfate reduction
and iron reduction likely constrained by the availability of electron acceptors. It is noted that
aerobic respiration is also an important mechanism as oxygen (added to the groundwater via
rainwater recharge) is also depleted.

e Bacterial data indicate the presence of requisite populations of hydrocarbon degraders consistent
with the dominant natural attenuation process (including anaerobic and aerobic processes). High
populations of eutrophic bacteria, which can degrade a broad spectrum of hydrocarbon compounds,
reflect the dominance of aliphatic (chain structure) compounds in the LNAPL.

e Degradation of benzene and other hydrocarbon compounds has been demonstrated through mass
losses from the baited biotraps and the "*C enriched PLFA and DIC which clearly demonstrate
bacteria are using benzene for energy and incorporating carbon into their cellular mass.

It is critical to note that outside of the LNAPL area the magnitudes of dissolved-phase concentrations of
individual constituents are low and reflect the relatively small fraction of soluble constituents present within
the LNAPL.
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9.0 REFINED SITE UNDERSTANDING

Consistent with USEPA and ITRC guidance (USEPA, 2005 and ITRC, 2009b), this report utilized multiple
lines of evidence leveraging both historical and recently-collected data to achieve the overall investigation
objectives and answer the key data gap questions summarized below:

Overall Investigation Objectives
e Evaluate Site hydrogeologic controls on LNAPL distribution and occurrence.
e Quantify LNAPL saturation and potential mobility.
e Examine residual LNAPL as a source of current and future impacts to groundwater and soil gas.
e Assess LNAPL mass loss mechanisms.

Key Data Gaps Questions

Geology and Hydrogeology
e What is the spatial distribution of the fine-grained soil intervals relative to LNAPL sources?
e How do seasonal water table fluctuations contribute to mass losses and residualization (trapping of
LNAPL within soil pores) of LNAPL?

Nature and Extent of LNAPL
e What were the natures of the historical releases?
e What are the physical and chemical properties of the LNAPL and how are LNAPL constituents
partitioned between LNAPL, vapor, sorbed, and dissolved phases?
e How is LNAPL laterally and vertically distributed within the subsurface?

Mobility, Recoverability, and Residualization of LNAPL
e What is the LNAPL mobility and potential recoverability at the FMP area?

Natural Mass Losses of LNAPL and Dissolved-Phase Constituents
e I[s there evidence of natural source zone depletion (NSZD) processes in the LNAPL-affected areas
and/or natural attenuation in the associated dissolved phase groundwater plume, and what are the
dominant processes?
e  What are the implications of LNAPL presence on dissolved-phase plume longevity at this Site?

Overall, the results presented in this report support the initial understanding of the Site developed from the
historical and RI data (Section 2.5). The investigation results also refine and better develop the initial
concepts. The following discusses how the new data align with investigation objectives and demonstrate
closure of the key data gaps.

Investigation activities found that fine-grained soil (silts and clays) are present as both laterally distinct
zones and within pore spaces throughout the fine sand matrix within the historical range of groundwater
fluctuations across the FMP area. These finer-grained soils have the potential for higher residual LNAPL
saturations than coarser-grained soils because it is more difficult for the LNAPL to move out of the smaller
pore throats in the finer-grained soils. Additionally, fluctuations of groundwater levels (up to four feet
annually) have allowed redistribution of mobile LNAPL, thereby reducing saturation levels and LNAPL
mobility. That is, while sufficient LNAPL heads may historically have been present to drive migration into
fine-grained soils, and mobile and recoverable LNAPL was historically present, continued water level
fluctuations and other mass loss mechanisms have effectively trapped LNAPL within or below these finer-
grained soil horizons.
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The LNAPL is comprised of predominantly mineral spirits with some aromatic and monocyclic aliphatic
compounds (including volatile organic compounds [VOCs], semi-volatile organic compounds [SVOCs],
and associated tentatively identified compounds [TICs]) co-eluted within the LNAPL mixture. Field
observations indicate that the LNAPL is heavily weathered in the Seep Area, and chemistry data show
depletion of the aromatic fractions in the Former Tank Farm A area, potentially a result of weathering or
preferential dissolution.

In general, the effective solubilities of LNAPL constituents are low, but based on dissolved-phase
groundwater data from the LNAPL area, the LNAPL is a source of petroleum hydrocarbons (including
benzene, ethylbenzene, toluene, and xylenes [BTEX], and TICs) in shallow groundwater. However, since
the LNAPL is dominated by low solubility constituents, the magnitude of dissolved-phase concentrations
of LNAPL constituents in groundwater is inherently limited.

Residual LNAPL impacts have been observed within shallow soils extending from the Former Resin Plant
and Former Tank Farm A area to the Seep Area and Eastern Off-Property area. The lateral and vertical
distribution of LNAPL reflects the release, migration, and subsequent residualization history. The lateral
distribution of LNAPL impacts from the Former Tank Farm A area indicate that the historical release
created a sufficient LNAPL head such that lateral migration (both cross-gradient and downgradient) and
vertical migration below the water table (up to a depth of 24 feet bgs) occurred. The presence of residual
LNAPL impacts in the Seep Area and Eastern Off-Property areas are primarily attributed to historical lateral
LNAPL migration from the Former Tank Farm A area in the direction of groundwater flow. The presence
of a groundwater divide in the vicinity of Former Tank Farm A and potentially the presence of fine-grained
soils (see above) facilitated migration towards the Eastern Off-Property areas.

A key finding from the investigation is that the majority of LNAPL mass is located at or below the water
table with the greatest vertical extent of LNAPL observed in the Former Tank Farm A area. LNAPL impacts
within the Former Tank Farm A area extend from the unsaturated zone to up to 14 feet below the water
table, in contrast to the residual LNAPL impacts in the downgradient areas where thicknesses range from
approximately 2 to 5 feet and are within the range of groundwater elevation fluctuations. In some areas,
prior estimates of the vertical distribution of LNAPL were greater than observed during the 2017
investigation. This is attributed, at least in part, to LNAPL depletion over the investigation history
(extending back to the early 1990s).

Mobile LNAPL is absent on a Site-wide scale, but, as indicated by the presence of measurable LNAPL in
a small number of wells within the Seep Area, Former Tank Farm A, and the Former Service
Station/Tavern, there are some locations where mobile LNAPL is present. The observation of measurable
LNAPL in the wells occurs predominantly during periods of low water table conditions, a result of local
LNAPL drainage from the soil pores.

The extent of recoverable LNAPL is more limited and is confined to the Seep Area with recovery volumes
dominated by LNAPL removed from one well (H-3P). In all other areas, the monitoring data and
petrophysical testing has demonstrated that the LNAPL saturations are well below the literature values for
residual saturation limits (the saturation level at which LNAPL is recoverable) in fine-grained sands (up to
24 percent pore volume). The saturation levels measured by petrophysical testing of soil cores are almost
an order of magnitude lower than literature values (on average 3 percent) and reflect the age of the plume
and robust natural source zone depletion processes. The low saturations are further supported by EPH
concentrations below calculated and literature values for residual mobility thresholds. The low LNAPL
saturations (and associated low transmissivity and potential recoverability) in combination with the
seasonal variability in groundwater levels and soil heterogeneity are key impediments to LNAPL recovery.
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There are multiple lines of evidence indicating that natural degradation of LNAPL mass and dissolved
hydrocarbons is occurring in the vadose and saturated zones. The key mechanisms of mass losses include
volatilization and subsequent degradation within the vadose zone, dissolution into groundwater and
biodegradation in the dissolved-phase, and potentially direct degradation of LNAPL through cleavage of
aliphatic compounds and subsequent degradation of lower carbon chain by-products.

Key lines of evidence supporting natural mass losses of the LNAPL and natural attenuation of the dissolved-
phase constituents include:

Biogenic heat signatures within the LNAPL plume area.

Biogenic production of methane and carbon dioxide (and depletion of oxygen) within and
downgradient of the LNAPL area.

Stable dissolved phase hydrocarbon concentrations in shallow groundwater proximal to the
LNAPL plume area.

Suitable biogeochemical conditions for ongoing natural degradation of dissolved hydrocarbons
(and potentially direct degradation of LNAPL within the saturated zone) with biodegradation rates
for sulfate reduction and iron reduction likely constrained by the availability of electron acceptors.
A range of biologically-mediated processes contributing to saturated zone mass losses including
anaerobic mechanisms (iron reduction, sulfate reduction, and methanogenesis) and aerobic
respiration.

Requisite populations of a variety of hydrocarbon degrading bacteria consistent with the range of
natural attenuation mechanisms (including anaerobic and aerobic processes).

Literature values for NSZD processes at other LNAPL sites range from 134 to 14,000 gallons/acre/year,
significantly exceeding LNAPL mass removal rates via active recovery efforts (81 gallons of LNAPL was
recovered from wells in the Former Tank Farm A and Seep Area in 2017).
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10.0

CONCLUSIONS

Based on the supplemental evaluations presented in this Report, the investigation objectives have been
achieved and the key data gap questions have been answered. Overall, the following key conclusions can
be made:

Site operations ceased approximately 40 years ago and thus the primary sources of potential
additional releases to the subsurface were removed (e.g., tank farms, manufacturing and storage
areas).

The LNAPL extends laterally from the Former Resin Plant and Former Tank Farm A area to the
Eastern Off-Property area and the Seep Area.

The LNAPL extends vertically as deep as 24 feet bgs in the former Resin Plant/Tank Farm A area,
15 to 16 feet bgs in the eastern Off-Property area, and approximately 5 to 7 feet bgs in the Seep
Area.

The extent of the LNAPL is a result of historical conditions when LNAPL saturations and heads
were sufficient to facilitate LNAPL migration from Former Tank Farm A towards the Seep Area
and Eastern Off-Property Areas. Natural source zone depletion processes and residualization
(associated with water table fluctuations) have reduced LNAPL saturations such that the
LNAPL saturations through the majority of the LNAPL-effected area are below residual
saturation levels.

The LNAPL plume is stable with redistribution occurring only within the existing LNAPL
plume footprint. In general, the LNAPL is neither mobile nor recoverable. The LNAPL is trapped
in the soil pores of the formation predominantly at or below the water table. Finer-grained soils
(silts and clays) present as both laterally distinct zones and within pore spaces throughout the fine
sand matrix are key controls on the mobility and recoverability of LNAPL, enabling higher residual
LNAPL saturations than coarser-grained soils. Fine-grained soils combined with water table
fluctuations and several years of recovery activities in the Seep Area have residualized and/or
removed the majority of the mobile LNAPL. Recovered LNAPL volumes have been substantially
reduced, with only 81 gallons of LNAPL recovered thoughout all of 2017.

The LNAPL is a source of petroleum hydrocarbons (VOCs, SVOCs, and associated tentatively
identified compounds [TICs]) in shallow groundwater within and immediately adjacent to the
LNAPL. However, since the LNAPL is dominated by low solubility constituents, the
dissolved-phase concentrations of LNAPL constituents in groundwater is inherently limited.
There are multiple lines of strong evidence that natural degradation of LNAPL mass and
dissolved hydrocarbons is occurring in the vadose zone and saturated zone. The key
mechanisms of mass losses include volatilization and subsequent degradation within the vadose
zone, dissolution into groundwater and biodegradation in the dissolved-phase, and potentially
direct degradation of LNAPL through cleavage of aliphatic compounds and subsequent degradation
of lower carbon chain by-products.

This report has achieved the goal of refining the understanding of LNAPL at the Site. On this basis, the
LNAPL investigation phase of the project is considered complete with sufficient data to support discussions
regarding remedial decision-making.
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Table 4-1
CPT/MIP Boring Summary
The Sherwin-Williams Company
Gibbsboro, New Jersey

Co-Located Soil Core . L) . )
Type Boring ID Boring Location Area Date Final Depth Advanced | Easting Northing
(if applicable) Advanced (ft bgs)

CPT/MIP CPT/MIP-01 NA Area D 9/19/2017 30 362324.01 | 366098.96
CPT/MIP CPT/MIP-02 NA Area D 9/19/2017 28.7 362375.17 | 366000.33
CPT/MIP CPT/MIP-03 NA Area D 9/19/2017 33.6 362318.31 | 365965.24
CPT/MIP CPT/MIP-04 DP-08 Area D 9/20/2017 32.3 362311.41 | 366021.55
CPT/MIP CPT/MIP-05 NA Area | 9/20/2017 20.6 361903.94 | 366088.40
CPT/MIP CPT/MIP-06 NA Area | 9/20/2017 17.5 361951.93 | 366044.49
CPT/MIP CPT/MIP-07 DP-10 Area | 9/20/2017 344 361881.33 | 365949.52
CPT/MIP CPT/MIP-08 DP-09 Area D 9/20/2017 36.6 362284.17 | 366012.35
CPT/MIP CPT/MIP-09 NA Area C 9/21/2017 13.8 361877.02 | 365774.85
CPT/MIP CPT/MIP-10 NA Area C 9/21/2017 15.4 361941.23 | 365806.68
CPT/MIP CPT/MIP-11 DP-11 Area C 9/21/2017 21.7 362029.64 | 365827.14
CPT/MIP CPT/MIP-12 NA Area F 9/21/2017 42.8 361764.99 | 365278.20
CPT/MIP CPT/MIP-13 NA Area F 9/21/2017 42.5 361724.16 | 365322.37
CPT/MIP CPT/MIP-14 NA Area K 9/22/2017 43.4 361809.87 | 365604.36
CPT/MIP CPT/MIP-15 DP-16 Area K 9/22/2017 45.6 361741.19 | 365583.42
CPT/MIP CPT/MIP-16 DP-13 Area K 9/22/2017 46.9 361862.66 | 365575.27
CPT/MIP CPT/MIP-17 DP-12 Area G 9/22/2017 27.6 362156.14 | 365572.93
CPT/MIP CPT/MIP-18 DP-15 Area B 9/25/2017 20.9 362265.04 | 365883.28
CPT/MIP CPT/MIP-19 DP-17 Area E 9/25/2017 42.8 361871.98 | 365512.60
CPT/MIP CPT/MIP-20 DP-14 Area E 9/25/2017 454 361893.66 | 365539.63
CPT/MIP CPT/MIP-21 DP-18 Area E 9/25/2017 45.2 361914.37 | 365401.72
CPT/MIP CPT/MIP-22 NA Area E 9/26/2017 42.7 362059.68 | 365490.55
CPT/MIP CPT/MIP-23 NA Area E 9/26/2017 54.5 361925.80 | 365487.41
CPT/MIP CPT/MIP-24 DP-19 Area F 9/26/2017 47.7 361850.66 | 365382.96
CPT/MIP CPT/MIP-25 DP-20 Area F 9/26/2017 42.6 361840.24 | 365283.19
CPT/MIP CPT/MIP-26 DP-21 Area A 9/27/2017 63 362190.51 | 365714.96
CPT/MIP CPT/MIP-27 DP-22 Area A 9/27/2017 66.1 362295.78 | 365796.65
CPT/MIP CPT/MIP-28 NA Area A 9/27/2017 64.4 362238.74 | 365743.78
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Table 4-1
CPT/MIP Boring Summary
The Sherwin-Williams Company
Gibbsboro, New Jersey

Co-Located Soil Core . ) )
Tvoe Boring ID Boring Location Area Date Final Depth Advanced | Easting Northing
P & . & . Advanced (ft bgs)
(if applicable)
CPT/MIP CPT/MIP-29 NA Area A 9/28/2017 69.5 362300.63 | 365696.65
CPT/MIP CPT/MIP-30 N/A Area A 9/28/2017 66.5 362141.52 | 365791.74
CPT/MIP CPT/MIP-31 DP-24 Area ) NA NA NA NA
CPT/MIP CPT/MIP-32 DP-23 Area ) 9/29/2017 25 362234.66 | 365518.75
CPT/MIP CPT/MIP-33 NA Area ) 9/29/2017 27.3 362169.38 | 365429.22
CPT/MIP CPT/MIP-34 NA Area ) 9/29/2017 28.4 362266.84 | 365443.46
CPT/MIP CPT/MIP-35 NA Area ) 9/29/2017 27.4 362175.55 | 365498.72
CPT/MIP CPT/MIP-36 NA Area) 9/29/2017 25 362227.10 | 365420.76
Notes:

NA = Not Applicable

ft bgs = feet below ground surface

(1) Horizontal Datum: New Jersey State Plan Coordinate NAD83, Vertical Datum: NAVD 88.
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Table 4-2
Soil Core Summary
The Sherwin-Williams Company
Gibbsboro, New Jersey

Co-Located CPT/MIP Final Depth . L)

Type Boring ID Location Area Date Advanced Advanced Easting Northing

(if applicable) (ft bgs)

Soil core DP-01 N/A Area H 7/12/17 45 362293.39 365612.32
Soil core DP-02 N/A Area H 7/12/17 25 362132.72 365470.51
Soil core DP-03 N/A Area H 7/12/17 40 362088.94 365437.80
Soil core DP-04 N/A Area H 7/12/17 40 362139.73 365387.21
Soil core DP-05 N/A Area H 7/12/17 45 361903.94 366088.40
Soil core DP-06 N/A Area H 7/13/17 40 361961.71 365326.32
Soil core DP-07 N/A Area H 7/13/17 40 361896.80 365223.23
Soil Core DP-08 CPT/MIP-04 Area D 9/25/17 20 362314.76 366022.05
Soil core DP-09 CPT/MIP-08 Area D 9/25/17 20 362284.19 366012.34
Soil core DP-10 CPT/MIP-07 Area | 9/25/17 10 361881.32 365945.78
Soil core DP-11 CPT/MIP-11 Area C 9/25/17 20 362029.45 365828.60
Soil core DP-12 CPT/MIP-17 Area G 9/25/17 20 362154.49 365572.90
Soil core DP-13 CPT/MIP-16 Area K 9/26/17 45 361883.25 365608.61
Soil core DP-14 CPT/MIP-20 Area K 9/26/17 45 361932.25 365549.35
Soil core DP-15 CPT/MIP-18 Area B 9/26/17 25 362263.01 365883.08
Soil core DP-16 CPT/MIP-15 Area K 9/27/17 40 361717.70 365599.23
Soil core DP-17 CPT/MIP-19 Area E 9/27/17 40 361871.98 365512.61
Soil core DP-18 CPT/MIP-21 Area E 9/27/17 45 361915.12 365403.30
Soil core DP-19 CPT/MIP-24 Area F 9/28/17 40 361848.77 365386.09
Soil core DP-20 CPT/MIP-25 Area F 9/28/17 40 361841.64 365284.86
Soil core DP-21 CPT/MIP-26 Area A 9/28/17 40 362192.28 365716.06
Soil core DP-22 CPT/MIP-27 Area A 9/29/17 30 362295.87 365798.30
Soil core DP-23 CPT/MIP-32 Area 9/29/17 25 362234.66 365518.75
Soil core DP-24 CPT/MIP-31 Area 9/29/17 25 362279.60 365488.20
Boring FOC-01 NA Background 9/25/17 20 362711.90 366274.71
Boring FOC-02 NA Background 9/25/17 20 362777.46 366350.13

Notes:

NA = Not Applicable

No property access to complete boring survey at DP-05 location, a hand-held global positioning system (GPS) unit was used to survey location.
ft bgs = feet below ground surface

(1) Horizontal Datum: New Jersey State Plan Coordinate NAD83, Vertical Datum: NAVD 88.
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Table 4-3
Soil Core Intervals Submitted for PTS Laboratory Analysis
The Sherwin-Williams Company

Gibbsboro, New Jersey

EHS Support

Initial Testing Program Advanced Mobility Testing Program
Soil Core Interval
) Soil Core Intervals Submitted to C s . Soil Core Interval Selected Soil Core Interval
Soil Core . Selected for Grain Size |Soil Core Interval Selected A K . 3
) PTS Laboratories . . . for Air/Water Displacing Selected for Effective
Boring ID Analysis (ASTM D446) for Pore Fluid Saturation ) L ) )
(ft bgs) N Oil Inhibition Tests, Drainage Porosity (ASTM
(ft bgs) Analysis Package )
(ft bs) Capillary Pressure D425)
& (ft bgs) (ft bgs)
DP-1 15.3-16 15.3-16 15.3-16 NA NA
DP-2 12-12.6 12-12.6 12-12.6 NA NA
DP-4 13.5-14.2 13.5-14.2 NA 13.5-14.2 13.5-14.2
DP-5 11.5-12.2 11.5-12.2 11.5-12.2 NA NA
DP-8 12-12.7 12-12.7 12-12.7 NA NA
DP-9 8-8.8 8-8.8 NA 8-8.8 8-8.8
DP-13 2.2-3,657.2 2.2-3 NA 2.2-3 2.2-3
6.5-7.2 6.5-7.2 NA NA
DP-14 6.8-7.5,13.5-14.2 6.8-7.5 NA 6.8-7.5 6.8-7.5
13.5-14.2 13.5-14.2 NA NA
DP-15 6.87.4,11-11.7 6.8-7.4 NA 6.8-7.4 6.8-7.4
11-11.7 11-11.7 NA NA
DP-16 3.3-4 3.34 3.34 NA NA
1.9-2.5 1.9-2.5 NA NA
DP-17 1.9-2.5, 3-3.6, 4.4-5 3-3.6 NA 3-3.6 3-3.6
4.4-5 4.4-5 NA NA
DP-18 3542 6572 3.5-4.2 NA 3.5-4.2 3.5-4.2
6.5-7.2 6.5-7.2 NA NA
DP-20 6.26.8, 888 6.2-6.8 NA 6.2-6.8 6.2-6.8
8-8.8 8-8.8 NA NA
10.7-11.2 10.7-11.2 NA NA
DP-21 10.7-11.2,11.2-11.7, 14-14.6, 16.9 11.2-11.7 NA 11.2-11.7 11.2-11.7
17.3 14-14.6 14-14.6 NA NA
16.9-17.3 16.9-17.3 NA NA
7.3-8 7.3-8 NA NA
11.3-12 11.3-12 NA NA
DP-22 7.3-8,11.3-12, 13.5-14.2,17.7-18.3 13.5-14.2 NA 13.5-14.2 13.5-14.2
17.7-18.3 17.7-18.3 NA NA
20.5-21 20.5-21 NA NA
11-11.7 11-11.7 NA NA
DP-23 11-11.7, 14-14.7, 16-16.7 14-14.7 NA 14-14.7 14-14.7
16-16.7 16-16.7 NA NA
DP-24 13.5-14.2,17-17.5 13.5-14.2 NA 13.5-14.2 13.5-14.2
17-17.5 17-17.5 NA NA
Notes:

NA = not analyzed

ft bgs = feet below ground surface

ASTM = American

Society for Testing and Materials
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Table 4-4

Soil Sample Intervals Submitted for TestAmerica Laboratory Analysis
The Sherwin-Williams Company
Gibbsboro, New Jersey

Soil Core
Boring ID

Soil Samples Submitted
to Test America
Laboratories
(ft bgs)

USEPA CLP Method
SOMO02.3 - Trace &
Low/Medium VOCs

USEPA CLP Method
SOMO02.1 - SVOCs

MADEP - VPH

NJDEP - EPH

DP-01

14.7-15.2

16-16.5

18.7-19.2

DP-02

12.6-13.1

14.6-15.1

17.6-18.1

DP-04

14.2-14.7

16.6-17.1

19.2-19.7

DP-05

11-11.5

12.2-12.7

16-16.5

DP-08

6.5-7

9.5-10

11.5-12

18.8-19.3

DP-09

7.5-8

DP-10

3.8-4.3

6.5-7

DP-11

2.7-3.2

4.6-5.1

10-10.5

13.4-13.9

DP-12

13-13.5

15-15.5

19.5-20

DP-13

3-3.5

6-6.5

9.6-10.1

13-13.5

38.5-39

DP-14

6-6.5

13-13.5

DP-15

4.3-4.8

7.5-8

10.5-11

DP-16

445

DP-17

1.4-1.9

2.5-3

4-4.5

DP-18

3-3.5

4.2-4.7

7.5-8

11.5-12

DP-20

5-5.5

6.8-7.3

8.3-8.8

12.5-13

DP-21

10.3-10.7

11.7-12.2

14.6-15.1

DP-22

7-7.5

11-11.5

13-13.5

17-17.5

DP-23

11.7-12.2

14.7-15.2

16.7-17.2

19.7-20.2

DP-24

11.7-12.2

14.2-14.7

18-18.5

DY XXX XXX XXX XXX XXX X 35X X[ 3 X[ 3| XX [ 5| XX [ 3 X 5 33X 53X 53X 33X 5K X X XX 5 XX 3| XX 3| X[ X XXX XXX XX XXX XX X|X|X[X]|X[X]|Xx

DX XY XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX 33X XX XXX XXX X X XX X XX X X XX XX XX XXX XX XX X[X]|X[X]|X

DX XY XXX XXX XXX XXX XX XXX XXX XX 5| XXX XXX XXX XXX XXX XXX X XXX X X XX X XX XX XX XX XX XXX XXX |[X|X|[X]|X[X]|X

DX KX XX XXX X X[ X XX X X[ XX X X X[ X X X X[ X X X X[ XX X X X[ XX X X DX X XX X X[ X X X X[ XX XX X X[ XX XX X X[ XX XX X[ X[ XX X | X[ X[ XX | X | X [ XX

Notes:

ft bgs = feet below ground surface

"X" = denotes sample selected for referenced laboratory method analysis.

USEPA CLP = United States Environmental Protection Agency - Corporate Laboratory Program.

VOCs = volatile organic compounds [including tentively identified compounds (TICs)].

SVOCs = semi-volatile organic compounds (including TICs).

MADEP VPH = Massachusetts Department of Environmental Protection - Volatile Petroleum Hydrocarbons.

NJDEP EPH = New Jersey Department of Environmental Protection - Extractable Petroleum Hydrocarbons.
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Table 4-6

Groundwater Monitoring Well Sampling Program and Rationale
The Sherwin-Williams Company
Gibbsboro, New Jersey

Water-bearing Well Field MNA Quant Array-Petroleum Suite SIP-Traps
Zone € Parameters'” Parameters'? Bio-Traps(s) (Benzene "Baited" Bio-Traps)“’
Shallow MW-SCAR X X X
Shallow / Intermediate MW-28 X X
Shallow MW-11 X X X
Shallow MW-12 X X X
Intermediate MPMWO0003 X X X
Shallow / Intermediate MW-1 X X
Shallow MW-3 X X X
Shallow MW-13R X X X
Shallow MW-26 X X X
Shallow MPMWO0009 X X X
Shallow MW-4 X X
Shallow MW-6 X X
Shallow MPMWO0008 X X
Deep MW-34 X X
Deep MW-30 X X
Deep MW-35 X X
Deep MW-36 X X
Deep MW-41 X X
Deep MPMWO0026 X X
Notes:

MNA = monitor natural attenuation

(1) Includes monitoring for temperature, pH, conductivity, dissolved oxygen, redox potential, and turbidity.

(2) Includes laboratory analysis for dissolved organic carbon, methane, carbon dioxide, sulfate/sulfide, nitrate/nitrite, dissolved/total iron, manganese, alkalinity, and volatile fatty acids.

(3) Includes laboratory analysis for the Quant Array-Petroleum Suite Bio-Traps.

(4) Will include laboratory analysis of the Bc-labeled benzene ‘baited’ Bio-Traps by stable isotope probing (SIP) techniques (scheduled for April 2018) .

Shallow = upper water-bearing zone

Intermediate = middle water-bearing zone

Deep = deep water-bearing zone

EHS Support
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Table 5-1
Natural Gamma Log Evaluation
The Sherwin-Williams Company
Gibbsboro, New Jersey

GW Elevation Range
Approximate Ground Interpreted Fine Grained Soil Interval” . (2010-2017)
. . Vicinity Shallow
Well Location Surface Elevation (ft msl)
Zone Well
(ft msl)
Top Bottom Top Bottom .
L High
(ft bgs) (ft bgs) (ft msl) (ft msl) ow =
97.91 2 2.5 95.91 95.41 86.94 89.15
MW-30 97.91 7 8 90.91 89.91 MW-12 86.94 89.15
97.91 12 13 85.91 84.91 86.94 89.15
97.91 16 23 81.91 74.91 86.94 89.15
MW-31 90.35 7 10 83.35 80.35 MW-15 85.32 87.04
102.13 2 3 100.13 99.13 85.24 94.63
MW-32 102.13 9 10 93.13 92.13 MW-27 85.24 94.63
102.13 14 18 88.13 84.13 85.24 94.63
MW-33 90.42 10 10.5 80.42 79.92 MW-13R 84.23 85.77
90.42 16 18 74.42 72.42 84.23 85.77
MW-a1 89.83 3 4 86.83 85.83 MW-23 77.53 80.97
89.83 8 10 81.83 79.83 77.53 80.97
MPMWO06 97.10 14.5 20 82.60 77.10 MW-12 86.94 89.15
97.10 20 25 77.10 72.10 86.94 89.15
MPMWO0013 87.30 10 13 77.30 74.30 MPMWO0011 81.91 84.11

Notes:
ft msl = feet above mean sea level
ft bgs = feet below ground surface

(1) Fine grained soil interval interpreted form 2012 and 2013 natural gamma logs (Weston, 2014).

= Location with groundwater intercepting fine grained unit.

= Location with groundwater above or below fine grained unit (<5').
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Table 5-2

Electric Conductivity Log Evaluation
The Sherwin-Williams Company

Gibbsboro, New Jersey

. GW Elevation Range
Approximate . i . )
Interpreted Fine Grained Soil Interval - (2010-2017)
Soil Boring Location Ground Sfjrface Vicinity Shallow (ft msl)
Elevation Zone Well
(ft msl) Top Bottom Top Bottom .

(ft bgs) (ft bgs) (ft msl) (ft msl) Low High
MIP-03 88.3 2 11 86.30 77.30 MW-13R 82.99 84.23
MIP-04 90.0 8 20 82.00 70.00 MW-15 85.32 87.04
MIP-05 85.3 2 5 83.30 80.30 MW-14 82.44 83.30
MIP-06 85.3 2 83.30 81.30 MW-14 82.44 83.30
MIP-07 98.0 11 13 87.00 85.00 MW-12 86.94 89.15
MIP-08 103.0 2 3 101.00 100.00 MW-24 86.96 91.82
MPSB0159 103.0 3 3.5 100.00 99.50 MPMWO0005 89.86 92.58
MPSB0160 103.0 5 12 98.00 91.00 MW-24 86.96 91.82
MPSB0161 98.0 2 4 96.00 94.00 MW-12 86.94 89.15
98.0 11 12 87.00 86.00 86.94 89.15
MPSB0162 98.0 7 9 91.00 89.00 MW-12 86.94 89.15
MPSB0163 98.0 12 18 86.00 80.00 MW-12 86.94 89.15
MPSB0164 88.0 3 4 85.00 84.00 MPMWO0001 82.42 83.33
MPSB0165 86.0 5 13 81.00 73.00 MPMWO0009 83.96 85.36
MPSB0166 87.0 2 4 85.00 83.00 MPMWO0011 81.91 84.11
MPSB0167 86.0 3 10 83.00 76.00 MPMWO0009 83.96 85.36
MPSB0171 107.0 2 2.5 105.00 104.50 MW-25 88.58 92.04
MPSB0174 88.3 17 25 71.30 63.30 MW-13R 82.99 84.23
MPSB0175 90.6 2 3 88.60 87.60 MW-16 85.37 86.88
MPSB0176 90.0 8 10 82.00 80.00 MW-15 85.32 87.04
MPSB0177 103.0 1 4 102.00 99.00 MW-24 86.96 91.82
MPSB0178 90.0 2 4 88.00 86.00 MW-15 85.32 87.04
90.0 6 10 84.00 80.00 85.32 87.04
MPSB0178A 98.0 2 4 96.00 94.00 MW-12 86.94 89.15

Notes:

ft msl = feet above mean sea level.

ft bgs = feet below ground surface.

(1) Fine-grained soil interval interpreted form 2012 and 2013 Electric Conductivity logs (Weston, 2014).

= Location with groundwater intercepting fine grained unit.

= Location with groundwater above or below fine grained unit (<5').
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Table 5-3A
Grain Size Data

The Sherwin-Williams Company

Gibbsboro, New Jersey

Soil Analytical Laboratory Results Soil Field Logging Information CPT Data
Specific Water Particle Size Distribution, weight percent
Soil Core Sample ID Sample Bearing Mean Grain Size Median Grai Uscs Soil USCS CPT Location | CPT SBT Interval
Depth Zone® Description € .|an rain Gravel Sand Size D Interval Soil USCS Interval Description ) nterva SBT Classification
(feet bgs) USCS/ASTM Size mm st | clay | sit/clay [ TPEIRUON | roet bgs) D (feet bes)
Coarse | Coarse | Medium| Fine
DP-1 (15.3'-16.0") 15.3-15.5 Shallow Fine sand 0.120 0.00 0.00 0.28 80.94 11.87 6.91 18.78 SM 15-21 Light yellowish brown, Silty Fine Sand, micaceous NA NA NA
DP-2 (12.0'-12.6') 12.0-12.2 Shallow Fine sand 0.126 0.00 0.00 0.73 81.55 11.58 6.14 17.72 SP 11-16.5 |Light yellowish brown, Fine Sand, trace silt, black banding NA NA NA
DP-4 (13.5'-14.2") 13.5-13.7 Shallow Fine sand 0.115 0.00 0.00 1.10 76.24 15.42 7.24 22.66 SM 13.2-15.3 [Pale brown, Silty Fine Sand, gray banding, micaceous NA NA NA
DP-5(11.5'-12.2") 11.5-11.7 Shallow Fine sand 0.104 0.00 0.00 0.84 75.70 16.36 7.10 23.46 SM 10-13.5 |[Light brownish gray to gray, Silty Fine Sand NA NA NA
DP-8 (12.0'-12.7") 12.0-12.2 Shallow Fine sand 0.111 0.00 0.00 0.70 76.07 17.21 6.03 23.24 SM 10.7-16 [Grayish brown to reddish gray, Silty Fine Sand, black banding CPT/MIP-04 11.5-135 Silty Sand/Sand
DP-9 (8.0'-8.8') 8.6-8.8 Shallow Fine sand 0.114 0.00 0.00 0.97 70.30 18.05 10.69 28.74 SM 6.6-13 Pale brown to grayish brown, Silty Fine Sand, black banding, micaceous CPT/MIP-08 3.3-9 Silty Sand/Sand
DP-13 (2.2'-3.0") 2.2-2.4 Shallow Fine sand 0.111 0.00 0.00 3.49 69.38 22.53 4.60 27.13 SP 1.8-5.5 |Very dark gray, gray, light brownish gray, Fine Sand NA NA NA
DP-13 (6.5'-7.2") 6.5-6.7 Shallow Fine sand 0.093 0.00 0.00 0.00 70.99 22.48 6.53 29.01 SM 5.5-7.7 |Grayish brown, Silty Fine Sand, micaceous NA NA NA
DP-14 (6.8'-7.5") 6.8-7.0 Shallow Fine sand 0.118 0.00 0.00 0.00 82.02 12.43 5.55 17.98 SM 3-8.5 Light brownish gray to light yellowish brown, Silty Fine Sand, gray banding, micaceous NA NA NA
DP-14 (13.5'-14.2") 13.5-13.7 Shallow Fine sand 0.094 0.00 0.00 0.00 73.63 19.99 6.38 26.37 SP 13.4-14 |Light yellowish brown, Fine Sand, micaceous NA NA NA
DP-15 (6.8'-7.4") 6.8-7.0 Shallow Fine sand 0.118 0.00 0.00 0.81 77.25 14.98 6.96 21.93 SP 2.5-7 Gray, Fine Sand, black banding CPT/MIP-18 6-10 Silty Sand/Sand
DP-15(11.0'-11.7") 11.0-11.2 Shallow Fine sand 0.124 0.00 0.00 0.00 79.55 12.92 7.53 20.45 SP 8.4-12.5 |Gray to light brownish gray, Fine Sand, micaceous CPT/MIP-18 10-12 Sand
DP-16 (3.3'-4.0") 3.3-3.7 Shallow Gravel 1.060 33.18 7.64 24.88 | 27.55 NA NA 6.75 SP 3-4 Dark gray, Gravelly Fine to Coarse Sand, angular gravel NA NA NA
DP-17 (1.9'-2.5") 1.9-2.2 Shallow Gravel 4.160 48.16 12.38 18.20 16.76 NA NA 4.49 GP 0.5-2.3 |Dark gray, Fine to Medium Gravel, angular gravel CPT/MIP-19 0-2 Gravelly Sand/Sand
DP-17 (3.0'-3.6') 3.0-3.3 Shallow Medium sand 0.606 5.27 9.02 51.64 | 29.41 NA NA 4.66 SP 2.3-3.2  [Dark grayish brown, Fine to Coarse Sand, trace gravel CPT/MIP-19 2-4 Sand
DP-17 (4.4'-5.0") 4.4-4.6 Shallow Silt 0.080 0.00 0.00 0.00 56.20 30.23 13.58 43.80 ML 4.3-7 Light brownish gray, Sandy Silt, trace dark brown clay CPT/MIP-19 4.7-5 Sandy Silt
DP-18 (3.5'-4.2") 4.0-4.2 Shallow Fine sand 0.102 0.00 0.00 0.00 74.34 16.57 9.09 25.66 SM 3.5-6.5 [Grayish brown to gray, Silty Fine Sand, micaceous CPT/MIP-21 2-5.2 Silty Sand/Sand
DP-18 (6.5'-7.2") 6.5-6.7 Shallow Fine sand 0.087 0.00 0.00 0.00 62.51 27.25 10.24 37.49 ML 6.5-8.5 [Light brownish gray, Sandy Silt CPT/MIP-21 5.8-8 Sandy Silt
DP-20 (6.2'-6.8') 6.6-6.8 Shallow Fine sand 0.109 0.00 0.00 0.53 75.42 17.11 6.94 24.05 SM 4.1-8 Gray, Silty Fine Sand, trace gravel, micaceous, black staining CPT/MIP-25 5.2-9 Silty Sand/Sand
DP-20 (8.0'-8.8') 8.0-8.2 Shallow Fine sand 0.113 0.00 0.00 0.00 78.38 14.80 6.83 21.62 SP 8-9 Gray Sand CPT/MIP-25 5.2-9 Silty Sand/Sand
DP-21(10.7'-11.2") 10.7-10.9 Shallow F?ne sand 0.106 0.00 0.00 3.47 70.62 18.95 6.96 25.91 SM 0.8-11 Pale brown, Silty Fine Sand CPT/MIP-26 9-10.5 Silty Sand/.Sand
DP-21(11.2'-11.7") 11.2-11.4 Shallow Fine sand 0.097 0.00 0.00 0.64 63.64 25.48 10.25 35.72 CPT/MIP-26 10.5-11.2 Sandy Silt
DP-21(14.0'-14.6") 14.0-14.6 Shallow Fine sand 0.133 0.00 0.00 0.94 86.46 7.85 4.75 12.60 SP 13-15 Gray to light yellowish brown, Fine to Medium Sand, micaceous CPT/MIP-26 14-15 Silty Sand/Sand
DP-21(16.9'-17.3") 17.1-17.3 Shallow Fine sand 0.109 0.00 0.00 0.76 76.40 16.51 6.33 22.84 SM 15-17.5 |Light brownish gray, Silty Fine Sand, micaceous CPT/MIP-26 11.2-15.8 Silty Sand/Sand
DP-22 (7.3'-8.0") 7.5-7.7 Shallow Fine sand 0.142 0.00 3.56 26.59 | 63.46 NA NA 6.39 SM/SP 4.5-10  [Grayish brown, Silty Fine Sand to Sand, trace gravel CPT/MIP-27 5.5-7.5 Sandy Silt
DP-22(11.3'-12.0") 11.8-12.0 Shallow Fine sand 0.133 0.00 0.00 1.08 84.70 9.05 5.17 14.22 SM 10-12.5 |Light brownish gray, Silty Fine Sand, black fine sand, micaceous CPT/MIP-27 10.5-18.5 Silty Sand/Sand
DP-22 (13.5'-14.2") 13.5-13.7 Shallow Fine sand 0.121 0.00 0.00 0.00 79.33 13.75 6.92 20.67 SM/SP 12.5-16.5 [Light brownish gray, gray, Silty Fine Sand to Sand, black fine sand banding, micaceous CPT/MIP-27 10.5-18.5 Silty Sand/Sand
DP-22 (17.7'-18.3") 17.7-17.9 Shallow Fine sand 0.082 0.00 0.00 0.00 58.10 31.19 10.70 41.90 SM/SP 16.5-19 [Light yellowish brown, Silty Fine Sand to Sand, gray sand banding, micaceous CPT/MIP-27 10.5-18.5 Silty Sand/Sand
DP-22 (20.5'-21.0') 20.5-21.0 Shallow Fine sand 0.097 0.00 0.00 0.00 76.09 18.29 5.62 23.91 SP 20-23.2 |Gray, Fine Sand CPT/MIP-27 18.5-22 Silty Sand/Sand
DP-23 (11.0'-11.7") 11.0-11.2 Shallow Fine sand 0.119 0.00 0.00 1.98 71.45 16.50 10.06 26.57 SM 11-14 Pale brown, Silty Fine Sand, gray banding, micaceous CPT/MIP-27 8.2-14.8 Silty Sand/Sand
DP-23 (14.0'-14.7') 14.0-14.2 Shallow Fine sand 0.112 0.00 0.00 0.42 74.89 15.18 9.50 24.68 SM 14-15 Pale brown, Silty Fine Sand, black banding, micaceous CPT/MIP-27 8.2-14.8 Silty Sand/Sand
DP-23 (16.0'-16.7') 16.0-16.2 Shallow Fine sand 0.105 0.00 0.00 0.00 72.78 16.98 10.24 27.22 SM 15.5-18 [Light brownish gray, light yellowish brown, Silty Fine Sand CPT/MIP-27 15-20 Silty Sand/Sand
DP-24 (13.5'-14.2") 13.5-13.7 Shallow Fine sand 0.106 0.00 0.00 0.00 73.84 17.08 9.08 26.16 SM 10-14 Light yellowish brown, Silty Fine Sand, gray fine sand NA NA NA
DP-24 (17.0'-17.5") 17.0-17.2 Shallow Fine sand 0.108 0.00 0.00 0.00 79.18 17.18 3.65 20.82 SM 14-18 Pale brown, Silty Fine Sand, trace iron oxidation and coarse sand NA NA NA

Notes:
NA = not available

bgs = below ground surface

USCS = Unified Soil Classification System

ASTM = American Society for Testing and Materials

CPT = Cone Penetration Testing

SBT = Soil Behavior Type

= Indicates soil description correlation between soil analytical laboratory results, field logging, or CPT SBT data.

(1) = indicates interval within the shallow groundwater zone at the Site.

(2) = Indicates CPT location co-located to the soil core.
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Table 5-3B
Total and Effective Porosity Data
The Sherwin-Williams Company
Gibbsboro, New Jersey

. Depth to Saturated B Effective
Water Bearing uscs Depth Sample Total Porosity .
SamPEiD Zone Classification Zone (ft bgs) | Orientation (%Vb) Porosity
(ft bgs) (%Vb)
DP-4 (13.5'-14.2") Shallow SM 15.2 13.5-13.7 \ 40.9 32.5
DP-9 (8.0'-8.8") Shallow SM 8.5 8.6-8.8 \ 38.6 29.2
DP-13 (2.2'-3.0') Shallow SP 5.5 2.2-2.4 \ 41.9 33.7
DP-14 (6.8'-7.5'") Shallow SM 6.0 6.8-7.0 \ 43.9 36.0
DP-15 (6.8' -7.4') Shallow SM 7.0 6.8-7.0 \ 39.7 29.3
DP-17 (3.0'-3.6") Shallow SP 3.0 3.0-3.2 \ 30.3 26.4
DP-18 (3.5'-4.2') Shallow SM 4.0 4.0-4.2 \ 42.4 34.7
DP-20 (6.2'-6.8'") Shallow SM 7.0 6.6-6.8 \ 40.4 30.5
DP-21(11.2'-11.7') Shallow SM/ML 11.2 11.2-11.4 \ 40.3 22.9
DP-22 (13.5'-14.2") Shallow SP/SM 13.0 13.5-13.7 \ 42.5 34.9
DP-23 (14.0'-14.7') Shallow SM 15.0 14.0-14.2 \ 42.5 31.2
DP-24 (13.5'-14.2") Shallow SM 14.0 13.5-13.7 \ 39.7 29.2
Notes:
g=grams

cc = cubic centimeter

N/A = not available

VB = bulk volume

ft bgs = feet below ground surface

USCS Classifications, water bearing zones, and depth to saturated zones sourced from boring logs
V = vertical

USCS = Unified Soil Classificaiton System
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Table 5-3C
2017 Background FOC and TOC Analytical Results
The Sherwin-Williams Company
Gibbsboro, New Jersey

FOC-01 FOC-01 FOC-01 FOC-02 FOC-02
Sample ID (7.5-8) (14-14.5) (18-18.5) (11.5-12) (19.5-20)
Sample Depth 7.5-8 FT 14-14.5 FT 18-18.5 FT 11.5-12 FT 19.5-20 FT
chemical_name 9/25/2017 9/25/2017 9/25/2017 9/25/2017 9/25/2017
Fractional Organic Carbon (g/g) 0.002 0.00053 J
Total Organic Carbon (% g/g) 0.2 0.053 J
Notes:
g =grams

FT = feet below ground surface
U = not detected at or above laboratory reporting limit.

J = estimated

EHS Support
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Table 5-4A

CPT Results for Fine-Grained Soil Intervals (Within 5 feet of Groundwater)

The Sherwin-Williams Company
Gibbsboro, New Jersey

Is Fine-Grained Soil
Boring ID Area Groundwater (Dl)epth Inverals Within 5 feet of | Fine-Grained Sm:zl)nterval Soil USCS Description
(feet bgs) Groundwater? (feet bgs)
(Y/N)
CPT/MIP-01 Area D 10 Y 7.5-9 Sandy Silt
CPT/MIP-02 Area D 13.5 Y 11.5-12.8,13.5-14 Sandy Silt
CPT/MIP-03 Area D 10.8 Y 8.5-9.5, 10-11.5, 14-15 Sandy Silt
CPT/MIP-04 Area D 9.8 Y 8.5-9.5, 10.5-11.5 Sandy Silt
CPT/MIP-05 Area | 9.5 Y 6.5-11, 14-.5 Sandy Silt/Clay
CPT/MIP-06 Area | 7 Y 6.5-8, 10-10.5 Silt/Silty Clay
CPT/MIP-07 Area | 4.3 Y 5, 6.8-8.5 Sandy Silt, Silt
CPT/MIP-08 Area D 8.6 Y 9-10, 10.5-11 Sandy Silt
CPT/MIP-09 Area C 5 Y 13-13.5 Sandy Silt
CPT/MIP-10 Area C 3.5 Y 6.5-8.5 Sandy Silt
CPT/MIP-11 Area C 4.5 Y 3.7-5.2 Sandy Silt, Silt
CPT/MIP-12 Area F 7.7 Y 6-6.5, 9.5-10 Sandy Silt
CPT/MIP-13 Area F 7.8 Y 5.5-7.2 Sandy Silt
CPT/MIP-14 Area K 3.1 Y 6-26 Silt/Clayey Silt/Sandy Silt
CPT/MIP-15 Area K 2.5 Y 1.5-6 Sandy Silt/Clay
CPT/MIP-16 Area K 3.2 Y 1.7-2,3.9-4.2,7.2-7.7 Sandy Silt
CPT/MIP-17 Area G 14.8 Y 15.2-16.7 Sandy Silt
CPT/MIP-18 Area B 9.4 N NA NA
CPT/MIP-19 Area E 2.7 Y 4.7-5,5.5-9.2 Sandy Silt/Silt
CPT/MIP-20 Area E 3.8 Y 3.2-5.2,5.5-6, 7-11 Silt/Clayey Silt/Sandy Silt
CPT/MIP-21 Area E 2.8 Y 5.2-8 Sandy Silt
CPT/MIP-22 Area E 13.5 Y 15.2-15.7 Sandy Silt
CPT/MIP-23 Area E 3.4 Y 7 Sandy Silt
CPT/MIP-24 Area F 4.2 Y 5.2,7-7.5 Sandy Silt
CPT/MIP-25 Area F 12.7 Y 12.7-18.2 Sandy Silt/Silt
CPT/MIP-26 Area A 12.6 Y 10.5-11 Sandy Silt
CPT/MIP-27 Area A 13.2 y 5.5-9.3,18.3 Sandy Silt
CPT/MIP-28 Area A 129 Y 10-10.5 Sandy Silt
CPT/MIP-29 Area A 12.3 Y 9.5-11 Sandy Silt
CPT/MIP-30 Area A 10.8 Y 6-7,7.7-8.2 Sandy Silt
CPT/MIP-32 Area ) 15.1 N NA NA
CPT/MIP-33 Area ) 16 N NA NA
CPT/MIP-34 Area ) 18 Y 16.8-18 Sandy Silt
CPT/MIP-35 Area ) 14 N NA NA
CPT/MIP-36 Area ) 4.9 Y 15-16.5 Sandy Silt
Notes:

ft bgs = feet below ground surface.

Y /N =(Yes / No)

(1) Groundwater depth from CPT

(2) Fine grained soil interval from CPT SBT results.
NA = Not Applicable
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Table 5-4B
Soil Logging Results for Fine Grain Soil Intervals (Within 5 feet of Historic Groundwater Levels)
The Sherwin-Williams Company

Gibbsboro, New Jersey

Convential Soil Boring Logging Intrepretation

CPT Sounding Results

GW Elevation
Groundwater Level Identified During Soil i ) Range i @)
Ground Logging Interpreted Soil Interval (2010-2017) Interpreted Soil Interval
e Soil Borin Surface Total Boring Vicinity (ft amsl) Corresponding CPT Ground Surface | Groundwater
g q S p g q -
Location |Elevation (feet Depth USCS Soil Description Shallow Location Elevation (feet Level SBT Description
ams) (ft bgs) . ot . ot Zone Well amsl) (ft bgs) . ot . ot
op ottom op ottom . op ottom op ottom
(feet bes) (feet amsl) (ft bgs) (ft bgs) (ft amsl) | (ft amsl) Low High (ft bgs) | (ft bgs) | (ft amsl) | (ft amsl)

A DP-21 98.37 40 11.2 87.17 ML (Sandy Silt) 11.5 12 86.87 86.37 MW-11 85.89 | 88.70 |CPT/MIP17-26 98.30 12.6 Sandy Silt 10.3 11.1 88.0 87.2
A DP-22 99.84 30 13 86.84 ML (Sandy Silt) 19 19.5 80.84 80.34 MW-11 85.89 | 88.70 |CPT/MIP17-27 99.92 13.2 Sandy Silt 18.5 18.6 81.4 81.3
C DP-11 90.01 20 4 86.01 ML (Sandy Silt) 3.6 3.9 86.41 86.11 MW-15 85.32 | 87.04 |CPT/MIP17-11 90.11 4.5 Sandy Silt/Silt 4 5.1 86.1 85.0
C DP-11 90.01 20 4 86.01 ML (Sandy Silt) 9.2 10.6 80.81 79.41 MW-15 85.32 | 87.04 |CPT/MIP17-11 90.11 4.5 Sandy Silt 9.8 10 80.3 80.1
C DP-11 90.01 20 4 86.01 ML (Silt) 13.4 13.6 76.61 76.41 MW-15 85.32 | 87.04 |CPT/MIP17-11 90.11 4.5 Sandy Silt 13.1 13.5 77.0 76.6
C DP-11 90.01 20 4 86.01 ML (Sandy Silt) 15.5 15.8 74.51 74.21 MW-15 85.32 | 87.04 |CPT/MIP17-11 90.11 4.5 Sandy Silt 15 15.5 75.1 74.6
D DP-08 99.15 20 10.5 88.65 ML (Sandy Silt) 9.8 10.7 89.35 88.45 MW-24 86.96 | 91.82 |CPT/MIP17-04 98.97 9.8 Sandy Silt 8.5 11.5 90.5 87.5
D DP-09 97.69 20 8.5 89.19 ML (Sandy Silt) 4.1 6.7 93.59 90.99 MW-24 86.96 | 91.82 |CPT/MIP17-08 97.72 8.6 Silty Sand/Sand 3.2 9 94.5 88.7
E DP-17 84.95 40 3.3 81.65 ML (Sandy Silt) 4.9 7 80.05 77.95 MW-13R 82.99 | 84.23 |CPT/MIP17-19 84.94 2.7 Sandy Silt 4.9 9.1 80.0 75.8
E DP-17 84.95 40 3.3 81.65 ML (Sandy Silt) 13.9 14.1 71.05 70.85 MW-13R 82.99 | 84.23 |CPT/MIP17-19 84.94 2.7 Sandy Silt 11.8 12.3 73.1 72.6
E DP-17 84.95 40 3.3 81.65 ML (Sandy Silt) 15.1 16.5 69.85 68.45 MW-13R 82.99 | 84.23
E DP-17 84.95 40 3.3 81.65 ML (Sandy S!It) 18 19.8 66.95 65.20 MW-13R 82.99 | 84.23 CPT/MIP17-19 84.94 27 Sandy Silt/Clayey Silt/Silt 13.2 265 71.7 584
E DP-17 84.95 40 3.3 81.65 ML (Sandy Silt) 21.5 22.2 63.45 62.75 MW-13R 82.99 | 84.23
E DP-17 84.95 40 3.3 81.65 ML (Sandy Silt) 22.7 25 62.25 59.95 MW-13R 82.99 | 84.23
E DP-18 85.57 45 4 81.57 ML (Sandy Silt) 6.5 7.3 79.07 78.32 MW-13R 82.99 | 84.23 |CPT/MIP17-21 85.65 2.8 Sandy Silt 5.5 8 80.2 77.7
E DP-18 85.57 45 4 81.57 ML (Sandy Silt) 7.3 8.5 78.32 77.07 MW-13R 82.99 | 84.23 |CPT/MIP17-21 85.65 2.8 Sandy Silt 9.3 10 76.4 75.7
E DP-18 85.57 45 4 81.57 ML (Sandy Silt) 12.0 13.0 73.57 72.57 MW-13R 82.99 | 84.23 |CPT/MIP17-21 85.65 2.8 Sandy Silt 11 13.5 74.7 72.2
E DP-18 85.57 45 4 81.57 ML (Sandy Silt) 16.5 18.0 69.07 67.57 MW-13R 82.99 | 84.23 |CPT/MIP17-21 85.65 2.8 Sandy Silt 12.3 15 73.4 70.7
E DP-18 85.57 45 4 81.57 ML (clayey silt) 18.0 19.0 67.57 66.57 MW-13R 82.99 | 84.23 |CPT/MIP17-21 85.65 2.8 Sandy Silt/Clayey Silt/Silt 15.7 23.5 70.0 62.2
F DP-19 85.77 40 4.7 81.07 ML (Sandy Silt) 7 7.9 78.77 77.87 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt 7 7.5 78.8 78.3
F DP-19 85.77 40 4.7 81.07 ML (Sandy Silt) 12 12.5 73.77 73.27 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt 10 11 75.8 74.8
F DP-19 85.77 40 4.7 81.07 ML (Sandy Silt) 13 13.5 72.77 72.27 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt 11.8 13.1 74.0 72.7
F DP-19 85.77 40 4.7 81.07 ML (Sandy Silt) 17.5 18.7 68.27 67.07 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt/Clayey Silt/Silt 13.8 17.5 72.0 68.3
F DP-19 85.77 40 4.7 81.07 ML (Silt) 19.3 20 66.47 65.77 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt/Clayey Silt/Silt 18.5 20 67.3 65.8
F DP-19 85.77 40 4.7 81.07 ML (Silt) 21.5 22 64.27 63.77 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt/Clayey Silt/Silt 20.6 245 65.2 61.3
F DP-19 85.77 40 4.7 81.07 ML (Silt) 22.5 233 63.27 62.47 MW-13R 82.99 | 84.23 |CPT/MIP17-24 85.78 4.2 Sandy Silt/Clayey Silt/Silt 85.8 85.8
F DP-20 89.84 40 7 82.84 ML (Sandy Silt) 14.3 14.8 75.59 75.09 MW-21 81.68 | 84.28 |CPT/MIP17-25 89.73 12.7 Sandy Silt 125 18.2 77.2 71.5
F DP-20 89.84 40 7 82.84 ML (Sandy Silt) 16.0 17.5 73.84 72.34 MW-21 81.68 | 84.28 |CPT/MIP17-25 89.73 12.7 Sandy Silt 89.7 89.7
F DP-20 89.84 40 7 82.84 ML (Sandy Silt) 19.0 19.8 70.84 70.04 MW-21 81.68 | 84.28 |CPT/MIP17-25 89.73 12.7 Sandy Silt/Silt 19 21 70.7 68.7
F DP-20 89.84 40 7 82.84 ML (Sandy Silt) 20.8 21.1 69.09 68.74 MW-21 81.68 | 84.28 |CPT/MIP17-25 89.73 12.7 Sandy Silt/Silt 89.7 89.7
F DP-20 89.84 40 7 82.84 ML (Sandy Silt) 24.0 25.0 65.84 64.84 MW-21 81.68 | 84.28 |CPT/MIP17-25 89.73 12.7 Sandy Silt 23 24.8 66.7 64.9
G DP-12 99.89 25 15 84.89 ML (Silt) 15 15.2 84.89 84.69 MW-26 84.05 | 87.55 |CPT/MIP17-17 99.92 14.8 Sandy Silt/Silt 15.2 16.7 84.7 83.2
H DP-01 102.55 25 15.1 87.45 ML (Sandy Silt) 22.0 23.0 80.55 79.55 MW-11 85.89 | 88.70 |[NA NA NA NA NA NA NA NA
H DP-01 102.55 25 15.1 87.45 ML (Clayey Silt) 23.0 235 79.55 79.05 MW-11 85.89 | 88.70 |[NA NA NA NA NA NA NA NA
H DP-02 97.97 25 14.3 83.67 ML (Sandy Silt) 16.5 17.0 81.47 80.97 MW-26 84.05 | 87.55 |[NA NA NA NA NA NA NA NA
H DP-03 97.11 25 13 84.11 ML (Sandy Silt) 13.4 15.0 83.71 82.11 WP-8 86.95 | 90.70 |NA NA NA NA NA NA NA NA
H DP-03 97.11 25 13 84.11 ML (Sandy Silt) 24.0 24.5 73.11 72.61 WP-8 86.95 | 90.70 |[NA NA NA NA NA NA NA NA
H DP-04 99.42 25 15 84.42 ML (Sandy Silt) 12.8 13.1 86.62 86.32 WP-8 86.95 | 90.70 |NA NA NA NA NA NA NA NA
H DP-04 99.42 25 15 84.42 ML (Sandy Silt) 24.5 25.0 74.92 74.42 WP-8 86.95 | 90.70 |NA NA NA NA NA NA NA NA
H DP-05 97.11 25 11.5 85.61 ML (Sandy Silt) 12.3 13.9 84.81 83.21 MW-13R 82.99 | 84.23 |NA NA NA NA NA NA NA NA
H DP-05 97.11 25 11.5 85.61 ML (Sandy Silt) 16.3 16.8 80.86 80.36 MW-13R 82.99 | 84.23 |NA NA NA NA NA NA NA NA
H DP-05 97.11 25 11.5 85.61 ML (Sandy Silt) 23.5 24.5 73.61 72.61 MW-13R 82.99 | 84.23 |NA NA NA NA NA NA NA NA
H DP-05 97.11 25 11.5 85.61 ML (Clayey Silt) 24.5 24.8 72.61 72.36 MW-13R 82.99 | 84.23 [NA NA NA NA NA NA NA NA
H DP-06 94.03 25 15 79.03 ML (Clayey Silt) 18.5 19.0 75.53 75.03 MW-13R 82.99 | 84.23 |NA NA NA NA NA NA NA NA
H DP-06 94.03 25 15 79.03 ML (Clayey Silt) 24.4 24.7 69.63 69.33 MW-13R 82.99 | 84.23 [NA NA NA NA NA NA NA NA
H DP-07 92.32 25 10.5 81.82 ML (Sandy Silt) 18 19 74.32 73.32 MW-21 81.68 | 84.28 |[NA NA NA NA NA NA NA NA
H DP-07 92.32 25 10.5 81.82 ML (Sandy Silt) 19.25 19.5 73.07 72.82 MW-21 81.68 | 84.28 |[NA NA NA NA NA NA NA NA
H DP-07 92.32 25 10.5 81.82 ML (Sandy Silt) 19.75 20 72.57 72.32 MW-21 81.68 | 84.28 |[NA NA NA NA NA NA NA NA
H DP-07 92.32 25 10.5 81.82 ML (Sandy Silt) 22.5 23 69.82 69.32 MW-21 81.68 | 84.28 |[NA NA NA NA NA NA NA NA
| DP-10 88.35 10 4 84.35 ML (Sandy Silt) 7.5 8 80.85 80.35 MW-15 85.32 | 87.04 |CPT/MIP17-07 88.18 4.3 Sandy Silt/Silt 6.5 8.5 81.7 79.7
J DP-24 99.89 25 14 85.89 ML (Sandy Silt) 23.5 25 76.39 74.89 MW-27 85.24 | 94.63 |CPT/MIP-34 100.72 18 Sandy Silt 21.8 22.8 78.9 77.9
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Table 5-4B
Soil Logging Results for Fine Grain Soil Intervals (Within 5 feet of Historic Groundwater Levels)
The Sherwin-Williams Company
Gibbsboro, New Jersey

Convential Soil Boring Logging Intrepretation CPT Sounding Results
GW Elevation
Groundwater Level Identified During Soil i ) Range i @)
. Interpreted Soil Interval Interpreted Soil Interval
Ground X Logging . (2010-2017)
e Soil Boring Surface Total Boring ) . Vicinity (ft amsl) Corresponding CPT Groum? Surface | Groundwater o
i ., Depth USCS Soil Description Shallow . Elevation (feet Level SBT Description
Location [Elevation (feet Location
ams) (ft bgs) Zone Well amsl) (ft bgs)
Top Bottom Top Bottom . Top | Bottom Top Bottom
feet b, feet | Low High
(feet bgs) (feet amsl) (ft bgs) (ft bgs) | (ft amsl) [ (ft amsl) & (ft bgs) [ (ft bgs) | (ft amsl) | (ft amsl)
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 9.9 10.5 7863 | 78.03 | MPMWO000S| 83.96 | 85.36 |<P/MIP17-16 8636 34 Sandy Sflt 8.2 8.4 782 780
CPT/MIP17-16 86.36 3.4 Sandy Silt 9.1 9.3 77.3 77.1
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 18.3 18.6 70.23 69.93 | MPMWO0O009| 83.96 | 85.36
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 19.4 21.5 69.13 67.03 | MPMWO0O009| 83.96 | 85.36
K DP-13 88.53 45 5.5 83.03 CL (Clay) : 23.2 23.5 65.33 65.03 | MPMWO0O009| 83.96 | 85.36 CPT/MIP17-16 86.36 3.4 Sandy Silt/Clayey Silt/Silt 14 8.8 — 57.6
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 23.5 24 65.03 64.53 | MPMWO0O009| 83.96 | 85.36
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 24.5 26 64.03 62.53 | MPMWO0O009 | 83.96 | 85.36
K DP-13 88.53 45 5.5 83.03 ML (Sandy Silt) 27 29.9 61.53 58.63 | MPMWO0O009| 83.96 | 85.36
K DP-14 90.98 45 5.8 85.18 ML (Sandy Silt) 10.1 11 80.88 79.98 WP-8 86.95 | 90.70 |CPT/MIP17-20 86.80 3.8 Sandy Silt 9.7 11 77.1 75.8
K DP-14 90.98 45 5.8 85.18 ML (Sandy Silt) 15.8 16.6 75.18 74.38 WP-8 86.95 | 90.70 |CPT/MIP17-20 86.80 3.8 Sandy Silt 14.5 15 72.3 71.8
K DP-16 85.14 40 5.5 79.64 ML (Sandy Sl!t) 7.9 8.4 77.24 76.74 MW-14 82.44 | 83.30 CPT/MIP17-15 84.98 54 Sandy Silt 8.5 125 76.5 725
K DP-16 85.14 40 5.5 79.64 ML (Clayey Silt) 9.5 10 75.64 75.14 MW-14 82.44 | 83.30
K DP-16 85.14 40 5.5 79.64 ML (Clayey Silt) 12.5 13.25 72.64 71.89 MW-14 82.44 | 83.30 |CPT/MIP17-15 84.98 2.4 Clayey Silt/Silt 13.5 13.8 71.5 71.2
K DP-16 85.14 40 5.5 79.64 ML (Clayey Silt) 18.5 20 66.64 65.14 MW-14 82.44 | 83.30 |CPT/MIP17-15 84.98 2.4 Clayey Silt/Silt 17 20.5 68.0 64.5
Notes:

No CPT/MIP borings were completed in Area H

(1) = Soil lithlogy from soil core observation and logging activities.

(2) = Soil description based on Soil Behavior Type (SBT) results from Cone Penetration Testing (CPT).

ft bgs = feet below ground surface

ft amsl = feet above mean sea level
USCS = Unified Soil Classificaition System
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= Location with groundwater intercepting fine grained unit.
= Location with groundwater above or below fine grained unit (<5 feet).
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Table 5-5

Groundwater Monitoring Well Construction Details
The Sherwin-Williams Company
Gibbsboro, New Jersey

TOTAL GROUND TOP BOTTOM | TOP OF INNER | TOP OF OUTER
MONITORING MONITORING WELL SCREEN
WELL WELL Type of Well DIAMETER WELL LENGTH SURFACE SCREEN SCREEN PVC CASING CASING
D PERMIT# (INCHES) DEPTH (ft) ELEVATION | ELEVATION | ELEVATION ELEVATION ELEVATION
(ft bgs) (ft amsl) (ft amsl) (ft amsl) (ft amsl) (ft amsl)
FMP Site
MW-1 NA Stick-up 4 27 20 104.8 98 78 107.19 NA
MW-2 31-37548 Stick-up 4 15 10 85.5 81 71 86.79 NA
MW-3 31-18080 Stick-up 4 20 10 90.5 81 71 91.04 NA
MW-4 31-18082 Stick-up 4 20 10 87.54 78 68 87.54 NA
MW-6 NA Stick-up 2 9 4 85.35 80 76 86.99 NA
MW-11 31-37540 Flushmounted 4 16 10 97.7 92 82 97.42 97.65
MW-12 31-37541 Flushmounted 4 16 10 98.07 92 82 97.54 NA
MW-13R 31-46984 Stick-up 4 12 10 87.1 85 75 89.79 90.69
MW-14 31-37543 Flushmounted 4 11 10 85.32 84 74 85.07 NA
MW-15 31-37544 Flushmounted 4 12 10 90.24 88 78 89.89 NA
MW-16 31-37545 Flushmounted 4 12 10 90.6 89 79 89.97 NA
MW-17 31-37546 Flushmounted 4 15 10 89.34 84 74 89.03 NA
MW-18 31-37547 Flushmounted 4 15 10 91.05 86 76 90.54 NA
MW-21 31-40160 Flushmounted 4 14 10 91.00 87 77 90.67 NA
MW-23 31-40161 Stick-up 4 17 10 90.72 84 74 93.65 NA
MW-24 31-40152 Flushmounted 4 18 10 102.9 95 85 102.61 NA
MW-25 31-40153 Flushmounted 4 22 10 106.7 95 85 106.09 NA
MW-26 31-40154 Flushmounted 4 20 10 100.23 90 80 99.74 NA
MW-27 31-40155 Flushmounted 4 21 10 101.02 90 80 100.71 NA
MW-28 31-31651 Stick-up 2 32 15 113.1 96 81 115.01 115.18
MW-29 31-40983 Flushmounted 4 24 15 100.93 92 77 100.73 NA
MW-38 31-54973 Stick-up 4 15 10 84.28 79 69 86.77 87.13
MW-SCAR 31-31642 Stick-up 4 13 10 94.07 91 81 96.27 96.61
MPMWO0001 E201302578 Flushmounted 2 13.5 10 87.9 84 74 87.51 87.89
MPMWO0005 E201303756 Flushmounted 2 19 10 103.4 94 84 103.15 103.41
MPMWO0008 E201303755 Flushmounted 2 22 10 98.6 87 77 98.36 98.60
MPMWO0009 E201304829 Flushmounted 2 12 10 86.2 84 74 85.86 86.22
MPMWO0011 E201304831 Flushmounted 2 15 10 87.2 82 72 86.61 87.18
MPMWO0017 E201510034 Flushmounted 2 12 10 88.37 86 76 87.92 88.37
MPMWO0024 E201510044 Stick-up 2 16.5 10 87.40 81 71 89.82 90.08
MPMWO0027 E201510068 Stick-up 2 14.5 10 85.42 81 71 87.42 88.27
MPMWO0030 E201510074 Flushmounted 2 12 10 79.51 78 68 79.08 79.51
EHS Support
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Table 5-5

Groundwater Monitoring Well Construction Details
The Sherwin-Williams Company
Gibbsboro, New Jersey

TOTAL GROUND TOP BOTTOM | TOP OF INNER | TOP OF OUTER

MONITORING MONITORING WELL WELL SCREEN SURFACE SCREEN SCREEN PVC CASING CASING
WELL WELL Type of Well DIAMETER LENGTH
DEPTH ELEVATION | ELEVATION | ELEVATION ELEVATION ELEVATION
ID PERMIT# (INCHES) (ft)

(ft bgs) (ft amsl) (ft amsl) (ft amsl) (ft amsl) (ft amsl)
MPMWO0032 E201510076 Flushmounted 2 13 10 88.42 85 75 88.05 88.42
MWMP0034 E201707578 Stick-up 2 15 10 88.80 84 74 91.47 91.88
MWMP0044 E201707594 Stick-up 2 14 10 82.97 79 69 85.84 86.10
MWMPO0046 E201707598 Stick-up 2 15 10 84.02 79 69 86.56 87.58
MWMPO0048 E201707608 Stick-up 2 14 10 69.57 66 56 72.33 72.74
MWMPO0049 E201707606 Flushmounted 2 15 10 89.37 84 74 89.03 89.38

Notes:

ft bgs = feet below ground surface

ft amsl = feet above mean sea level

Well construction specifications for the FMP and 1981 Burn Site wells taken from boring logs and Well Construction Logs.
NA = Not Available

EHS Support
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Table 5-6

Historical Groundwater Elevations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom Tic TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
Site Water Bearing Zone Well ID Screen | of Screen Datum (Weston's NAVDSS (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl)
(ft bgs) | (ft bgs) original)
8/2/2010 4/14/2011 8/24/2011 11/21/2011 2/28/2012 5/16/2012 8/7/2012 11/20/2012
Shallow Wells
Burn Shallow BSMWO0001 3 13 NAVD88 83.25 83.25 6.73 76.52 5.20 78.05 6.03 77.22 5.59 77.66 5.57 77.68 5.61 77.64 6.80 76.45 6.33 76.92
Burn Shallow BSMWO0002 3 13 NAVD88 82.05 82.05 6.66 75.39 5.92 76.13 6.18 75.87 6.03 76.02 6.12 75.93 6.08 75.97 6.56 75.49 6.32 75.73
Burn Shallow BSMWO0003 2 12 NAVD88 79.39 79.39 3.87 75.52 3.18 76.21 3.45 75.94 3.25 76.14 3.46 75.93 3.26 76.13 3.75 75.64 3.64 75.75
Burn Shallow BSMWO0004 3 13 NAVD88 82.22 82.22 7.18 75.04 6.48 75.74 6.72 75.50 6.61 75.61 6.71 75.51 6.63 75.59 7.14 75.08 6.94 75.28
Burn Shallow BSMWO0005 2 12 NAVD88 83.67 83.67 7.46 76.21 5.17 78.50 5.42 78.25 5.29 78.38 5.40 78.27 5.17 78.50 7.57 76.10 6.47 77.20
Burn Shallow BSMWO0006 2 12 NAVD88 86.22 86.22 -- -- 3.12 83.10 3.60 82.62 3.26 82.96 3.33 82.89 3.09 83.13 6.42 79.80 4.49 81.73
Burn Shallow BSMWO0007 2 12 NAVD88 84.08 84.08 5.12 78.96 4.52 79.56 4.82 79.26 4.58 79.50 4.64 79.44 4.66 79.42 5.19 78.89 4.78 79.30
Burn Shallow MW-7 5 15 NAVD88 81.29 81.29 - - 3.39 77.90 3.69 77.60 3.65 77.64 3.81 77.48 3.56 77.73 4.90 76.39 411 77.18
Burn Shallow MW-8 5 15 NAVD88 84.24 84.24 5.89 78.35 3.78 80.46 4.17 80.07 4.22 80.02 4.43 79.81 3.93 80.31 6.35 77.89 5.16 79.08
Burn Shallow MW-9 10 20 NAVD88 87.46 87.46 8.59 78.87 7.23 80.23 7.59 79.87 7.49 79.97 7.63 79.83 7.42 80.04 8.85 78.61 7.93 79.53
Burn Shallow MW-10 5 15 NAVD88 88.17 88.17 -- -- 4.17 84.00 4.83 83.34 4.50 83.67 4.57 83.60 4.37 83.80 6.41 81.76 5.34 82.83
Burn Shallow MW-40A 5 15 NAVD88 83.41 83.41 8.10 75.31 6.65 76.76 6.94 76.47 7.01 76.40 7.35 76.06 6.89 76.52 8.13 75.28 7.61 75.80
Burn Shallow RRMWO0001 2 12 NAVD88 79.71 79.71 4.68 75.03 3.85 75.86 4.13 75.58 3.86 75.85 4.13 75.58 3.91 75.80 4.56 75.15 4.31 75.40
Burn Shallow RRMW0002 2 12 NAVD88 79.54 79.54 4.74 74.80 4.10 75.44 4.34 75.20 4.07 75.47 4.29 75.25 4.19 75.35 4.64 74.90 4.49 75.05
FMP Shallow MPMWO0001 3.5 13.5 NAVD88 87.51 87.51 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0005 9 19 NAVD88 103.15 103.15 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0008 12 22 NAVD88 98.36 98.36 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0009 2 12 NAVD88 85.86 85.86 - - - - - - - - - - - - - - - -
FMP Shallow MPMW0011 5 15 NAVD88 86.61 86.61 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0017 2 12 NAVD88 87.92 87.92 - - - - - - - - - - - - - - - -
FMP Shallow MPMW0024 6.5 16.5 NAVD88 89.92 89.92 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0027 4.5 14.5 NAVD88 87.42 87.42 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0030 2 12 NAVD88 79.08 79.08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0032 3 13 NAVD88 88.05 88.05 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0034 5 15 NAVD88 91.47 91.47 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0044 4 14 NAVD88 85.84 85.84 - - - - - - - - - - - - - - - -
FMP Shallow MPMW0046 5 15 NAVD88 86.56 86.56 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FMP Shallow MPMWO0049 5 15 NAVD88 89.10 89.10 - - - - - - - - - - - - - - - -
FMP Shallow MW-2 5 15 NGVD29 86.79 85.635 7.72 77.92 5.19 80.45 6.60 79.04 6.2 79.44 6.24 79.40 6.34 79.30 8.13 77.51 7.33 78.31
FMP Shallow MW-3 10 20 NGVD29 91.04 89.885 8.98 80.91 7.10 82.79 8.70 81.19 7.8 82.09 7.7 82.19 7.97 81.92 9.62 80.27 9.26 80.63
FMP Shallow MW-4 9.4 19.4 NAVD88 88.41 88.41 7.81 80.60 5.74 82.67 7.23 81.18 6.38 82.03 6.28 82.13 6.31 82.10 8.22 80.19 7.79 80.62
FMP Shallow MW-6 5 9 NGVD29 86.99 85.835 5.33 80.51 2.80 83.04 3.49 82.35 3.40 82.44 3.49 82.35 3.22 82.62 5.38 80.46 4.5 81.34
FMP Shallow MW-11 5.73 15.73 NAVD88 97.25 97.25 11.45 85.89
FMP Shallow MW-12 6 16 NGVD29 97.54 96.385 8.36 88.03 7.96 88.43
FMP Shallow MW-13R 2.25 12.25 NAVD88 89.63 89.63 5.96 83.67 5.56 84.07 6.64
FMP Shallow MW-14 1 11 NGVD29 85.07 83.915 1.32 82.60 0.56 83.36 1.13 82.79 0.95 82.97 0.9 83.02 0.95 82.97 1.30 82.62 1.48 82.44
FMP Shallow MW-15 2 12 NGVD29 89.89 88.735 2.78 85.96 2.50 86.24 3.00 85.74 2.53 86.21 2.39 86.35 2.65 86.09 3.26 85.48 3.42 85.32
FMP Shallow MW-16 2 12 NGVD29 89.97 88.815 2.90 85.92 2.56 86.26 2.68 86.14 2.59 86.23 2.59 86.23 2.76 86.06 3.22 85.60 3.45 85.37
FMP Shallow MW-17 5 15 NGVD29 89.03 87.875 5.53 82.35 5.37 82.51 5.33 82.55 5.14 82.74 5.31 82.57 5.38 82.50 5.94 81.94 4.78 83.10
FMP Shallow MW-18 5 15 NGVD29 90.54 89.385 9.16 80.23 8.75 80.64 9.06 80.33 8.97 80.42 7.81 81.58 8.88 80.51 9.01 80.38 9.1 80.29
FMP Shallow MW-21 4 14 NGVD29 90.67 89.515 5.44 84.08 6.01 83.51
FMP Shallow MW-23 7.07 17.07 NGVD29 93.65 92.495 14.47 78.03 12.58 79.92 14.22 78.28 13.20 79.30 13.15 79.35 13.51 78.99 14.94 77.56 14.61 77.89
FMP Shallow MW-24 8 18 NGVD29 102.61 101.455 11.08 90.38 10.63 90.83 11.22 90.24 10.74 90.72 10.66 90.80 10.9 90.56 14.54 86.96 12.02 89.44
FMP Shallow MW-25 11.56 21.56 NGVD29 106.09 104.935 15.02 89.92 14.34 90.60 15.62 89.32 14.64 90.30 14.51 90.43 14.97 89.97 16.00 88.94 16.36 88.58
FMP Shallow MW-26 10.2 20.2 NGVD29 99.74 98.585 11.82 86.77 12.00 86.59 13.44 85.15 14.72 (0.18) 84.05
FMP Shallow MW-27 11 21 NGVD29 100.71 99.555 13.15 86.41 12.23 87.33 - - 12.50 87.06 12.45 87.11 12.98 86.58
FMP Shallow MW-38 5 15 NAVD88 86.77 86.77 10.53 76.24 9.02 77.75 9.98 76.79 9.38 77.39 9.41 77.36 9.67 77.10 10.68 76.09 10.39 76.38
FMP Shallow MW-SCAR 3 13 NAVD88 96.27 96.27 4.98 91.29 4.34 91.93 4.61 91.66 4.31 91.96 4.35 91.92 4.32 91.95 5.25 91.02 5.13 91.14
Seep Shallow H-1P NGVD29 90.56 89.405 - - - - - - - - -- --
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Table 5-6

Historical Groundwater Elevations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom Tic TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
Site Water Bearing Zone Well ID Screen | of Screen Datum (Weston's NAVDSS (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl)
(ft bgs) | (ft bgs) original)
8/2/2010 4/14/2011 8/24/2011 11/21/2011 2/28/2012 5/16/2012 8/7/2012 11/20/2012
Secp Shallow =D VPR T CERZER 1 7 - - — [ emoae | wmas | — | 7o) | wor | vo0as | eee | - -
Seep Shallow SVE-1 1 11 NGVD29 89.06 87.905 - - - - - - 4.33 83.58 - - 4.60 83.31 4.99 82.92 - -
Seep Shallow SVE-2 1 11 NGVD29 90.38 89.225 - - - - - - 6.03 83.20 - - 6.67 82.56 7.63 81.60 - -
Seep Shallow SVE-3 0.755 10.755 NGVD29 89.65 88.495 - - - - - - 6.42 82.08 - - 6.99 81.51 8.03 80.47 - -
Seep Shallow SVE-4 8 18 NGVD29 94.48 93.325 - - - - - - 9.35 83.98 - - 9.81 83.52 10.61 82.72 - -
Seep Shallow SVE-5 3.5 13.5 NGVD29 90.18 89.025 - - - - - - 5.21 83.82 - - - -
Seep Shallow SVE-6 5 15 NGVD29 90.88 89.725 - - - - - - 5.81 83.92 - - - -
Seep Shallow SVE-7 4 14 NGVD29 90.27 89.115 - - - - - - 5.7 83.42 - - - -
Seep Shallow SVE-8 4.5 14.5 NGVD29 88.95 87.795 - - - - - - 4.8 83.00 - - - -
Seep Shallow SVE-9 5 20 NGVD29 93.11 91.955 - - - - - - 8.42 83.54 - - - -
Seep Shallow SVE-10 5 20 NGVD29 93.36 92.205 - - - - - - 8.99 83.22 - - 9.42 82.79 10.27 81.94 - -
Seep Shallow SVE-11 5 15 NGVD29 91.45 90.295 - - - - - - 7.31 82.99 - - 7.80 82.50 8.78 81.52 - -
Seep Shallow SVE-12 4.5 14.5 NGVD29 91.37 90.215 - - - - - - 7.53 82.69 - - - -
Seep Shallow WP-1 NGVD29 | 9334 | 92185 - - - - - - | 7570029) | 8aso | - - - -
Seep Shallow WP-7 13 18 NGVD29 104.64 103.485 - - - - - - - - - - - - 17.39 86.10 - -
Seep Shallow WP-8 5 10 NGVD29 97.25 96.095 - - - - - -- -- -- - - - - 8.95 87.15 - -
Seep Shallow WP-14 1 6 NGVD29 87.44 86.285 - - - - - - 1.49 84.80 - - - -
Seep Shallow WP-17 1 6 NGVD29 84.84 83.685 - - - - - -- -- -- -- -- -- - - - - -
Seep Shallow WP-18 NGVD29 92.40 91.245 - - - - - - - - - - - - - - - -
Seep Shallow WP-20 NGVD29 91.35 90.195 - - - - - - - - - - 7.15 83.04 8.60 81.60 -- --
Seep Shallow Wp-21 NGVD29 90.59 89.435 - - - - - - - - - - 6.64 82.80 7.34 82.10 - -
Shallow-Intermediate Wells

FMP Shallow-Intermediate MW-1 5.83 25.83 NAVD88 105.67 105.67 _ 16.46 89.62 _ 16.69 89.39 16.61 89.47 17.05 89.03 18.03 88.05 18.41 87.67
FMP Shallow-Intermediate MW-28 16.79 31.79 NAVD88 114.85 114.85 23.22 91.63 22.64 92.21 23.84 91.01 22.97 91.88 22.71 92.14 23.06 91.79 24.21 90.64 24.53 90.32
FMP Shallow-Intermediate MW-29 9.00 24.00 NGVD29 100.73 99.575 14.50 85.08 13.45 86.13 14.91 84.67 13.71 85.87 13.71 85.87 14.25 85.33 15.38 84.20 15.61 83.97

Notes:

Data point is suspect and was not used interpolations.

ft bgs = feet below ground surface

ft amsl = feet above mean sea level

ft BTIC = feet below top of inner casing
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Table 5-6

Historical Groundwater Elevations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom TIc TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
Site Water Bearing Zone Well ID Screen | of Screen Datum (Weston's NAVDSS (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl)
(ft bgs) | (ft bgs) original)
2/20/2013 5/20/2013 8/16/2013 11/20/2013 4/2/2014 6/23/2014 11/20/2014 3/12/2015
Shallow Wells
Burn Shallow BSMWO0001 3 13 NAVD88 83.25 83.25 5.68 77.57 5.75 77.50 6.04 77.21 6.3 76.95 4.57 78.68 3.89 79.36 6.11 77.14 4.76 78.49
Burn Shallow BSMWO0002 3 13 NAVD88 82.05 82.05 6.12 75.93 6.25 75.80 6.30 75.75 6.34 75.71 5.78 76.27 6.29 75.76 6.13 75.92 5.78 76.27
Burn Shallow BSMWO0003 2 12 NAVD88 79.39 79.39 3.41 75.98 3.36 76.03 3.50 75.89 3.62 75.77 3.02 76.37 3.47 75.92 3.37 76.02 2.99 76.40
Burn Shallow BSMWO0004 3 13 NAVD88 82.22 82.22 6.62 75.60 6.83 75.39 6.88 75.34 6.99 75.23 6.29 75.93 6.82 75.40 6.73 75.49 6.21 76.01
Burn Shallow BSMWO0005 2 12 NAVD88 83.67 83.67 5.21 78.46 6.25 77.42 5.65 78.02 6.98 76.69 5.05 78.62 6.55 77.12 6.11 77.56 4.95 78.72
Burn Shallow BSMWO0006 2 12 NAVD88 86.22 86.22 3.18 83.04 3.99 82.23 3.63 82.59 5.3 80.92 2.92 83.30 4.55 81.67 3.88 82.34 2.93 83.29
Burn Shallow BSMWO0007 2 12 NAVD88 84.08 84.08 4.45 79.63 4.85 79.23 5.02 79.06 4.9 79.18 4.34 79.74 4.97 79.11 5.73 78.35 4.36 79.72
Burn Shallow MW-7 5 15 NAVD88 81.29 81.29 3.51 77.78 3.98 77.31 3.92 77.37 3.92 77.37 411 77.18 4.18 77.11 3.91 77.38 3.03 78.26
Burn Shallow MW-8 5 15 NAVD88 84.24 84.24 3.93 80.31 4.81 79.43 4.41 79.83 5.61 78.63 3.28 80.96 5.18 79.06 4.52 79.72 3.15 81.09
Burn Shallow MW-9 10 20 NAVD88 87.46 87.46 7.34 80.12 7.84 79.62 7.91 79.55 8.18 79.28 6.80 80.66 8.09 79.37 7.75 79.71 6.8 80.66
Burn Shallow MW-10 5 15 NAVD88 88.17 88.17 4.43 83.74 491 83.26 4.90 83.27 5.41 82.76 3.65 84.52 5.08 83.09 4.85 83.32 3.63 84.54
Burn Shallow MW-40A 5 15 NAVD88 83.41 83.41 6.77 76.64 7.37 76.04 7.21 76.20 7.88 75.53 6.51 76.90 7.52 75.89 7.42 75.99 6.49 76.92
Burn Shallow RRMW0001 2 12 NAVD88 79.71 79.71 3.87 75.84 4.38 75.33 431 75.40 4.42 75.29 3.66 76.05 4.49 75.22 4.11 75.60 4.57 75.14
Burn Shallow RRMW0002 2 12 NAVD88 79.54 79.54 4.16 75.38 4.45 75.09 4.50 75.04 4.52 75.02 3.93 75.61 4.59 74.95 4.34 75.20 3.92 75.62
FMP Shallow MPMWO0001 3.5 13.5 NAVD88 87.51 87.51 - - 4.90 82.61 4.94 82.57 5.09 82.42 4.22 83.29 4.69 82.82 4.78 82.73 4.18 83.33
FMP Shallow MPMWO0005 9 19 NAVD88 103.15 103.15 - - 12.27 90.88 12.37 90.78 12.93 90.22 10.85 92.30 11.66 91.49 13.05 90.10 10.57 92.58
FMP Shallow MPMWO0008 12 22 NAVD88 98.36 98.36 - - - - 15.43 82.93 16.08 82.28 13.72 84.64 14.56 83.80 16.47 81.89 14.52 83.84
FMP Shallow MPMWO0009 2 12 NAVD88 85.86 85.86 - - 1.64 84.22 1.38 84.48 1.69 84.17 0.73 85.13 1.15 84.71 1.47 84.39 0.5 85.36
FMP Shallow MPMWO0011 5 15 NAVD88 86.61 86.61 - - 3.55 83.06 3.25 83.36 3.51 83.10 2.50 84.11 3.15 83.46 3.46 83.15 2.63 83.98
FMP Shallow MPMWO0017 2 12 NAVD88 87.92 87.92 - - - - - - - - - - - - - - - -
FMP Shallow MPMW0024 6.5 16.5 NAVD88 89.92 89.92 - - - - - -- -- -- -- -- -- - - - - -
FMP Shallow MPMWO0027 4.5 14.5 NAVD88 87.42 87.42 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0030 2 12 NAVD88 79.08 79.08 - - - - - - - - - - - -- -- -- -- --
FMP Shallow MPMWO0032 3 13 NAVD88 88.05 88.05 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0034 5 15 NAVD88 91.47 91.47 - - - - - - - - - - - -- -- -- -- --
FMP Shallow MPMWO0044 4 14 NAVD88 85.84 85.84 - - - - - - - - - - - - - - - -
FMP Shallow MPMW0046 5 15 NAVD88 86.56 86.56 - - - - - - - - - - - - - - - -
FMP Shallow MPMWO0049 5 15 NAVD88 89.10 89.10 - - - - - - - - - - - - - - - -
FMP Shallow MW-2 5 15 NGVD29 86.79 85.635 5.95 79.69 6.55 79.09 6.65 78.99 7.48 78.16 4.48 81.16 6.72 78.92 7.07 78.57 4.48 81.16
FMP Shallow MW-3 10 20 NGVD29 91.04 89.885 7.97 81.92 8.12 81.77 8.31 81.58 9.08 80.81 6.30 83.59 7.57 82.32 9.18 80.71 6.85 83.04
FMP Shallow MW-4 9.4 19.4 NAVD88 88.41 88.41 6.42 81.99 6.65 81.76 6.9 81.51 7.6 80.81 4.34 84.07 5.62 82.79 9.88 78.53 6.86 81.55
FMP Shallow MW-6 5 9 NGVD29 86.99 85.835 3.24 82.60 3.95 81.89 3.67 82.17 4.87 80.97 2.48 83.36 4.55 81.29 3.77 82.07 2.6 83.24
FMP Shallow MW-11 573 | 1573 | NAVD8S | 9725 | 97.25 1027 87.07 9.87 8747 _ || 1095 8530 | 855 | 8870 | 932(043) | 8827 | 1157(104) | 8651 | 952(030) | 8797 |
FMP Shallow MW-12 6 16 NGVD29 97.54 96.385 8.38 88.01 8.37 88.02 9.02 87.37 7.24 89.15 7.5 88.89 9.22 87.17 7.89 88.50
FMP Shallow MW-13R 2.25 12.25 NAVD88 89.63 89.63 6.18 83.45 6.11 83.52 6.09 83.54 6.47 83.16 5.4 84.23 5.67 83.96 6.48 83.15 5.69 83.94
FMP Shallow MW-14 1 11 NGVD29 85.07 83.915 1.24 82.68 1.28 82.64 1.08 82.84 1.38 82.54 0.94 82.98 0.98 82.94 1.21 82.71 0.62 83.30
FMP Shallow MW-15 2 12 NGVD29 89.89 88.735 2.85 85.89 2.79 85.95 2.75 85.99 1.75 86.99 2.24 86.50 3.17 85.57 1.7 87.04
FMP Shallow MW-16 2 12 NGVD29 89.97 88.815 2.92 85.90 3.04 85.78 2.86 85.96 3.29 85.53 1.94 86.88 2.6 86.22 3.01 85.81 2 86.82
FMP Shallow MW-17 5 15 NGVD29 89.03 87.875 5.53 82.35 5.59 82.29 5.55 82.33 5.54 82.34 4.98 82.90 5.42 82.46 5.45 82.43 - -
FMP Shallow MW-18 5 15 NGVD29 90.54 89.385 8.96 80.43 9.15 80.24 9.31 80.08 8.86 80.53 8.6 80.79 9.15 80.24 9.1 80.29 8.67 80.72
FMP Shallow MW-21 4 14 NGVD29 90.67 89.515 6.46 83.06 6.37 83.15 5.43 84.09 5.24 84.28
FMP Shallow MW-23 7.07 17.07 NGVD29 93.65 92.495 13.21 79.29 13.45 79.05 13.79 78.71 14.44 78.06 11.53 80.97 13.32 79.18 14.6 77.90 12.02 80.48
FMP Shallow MW-24 8 18 NGVD29 102.61 101.455 11.30 90.16 10.96 90.50 10.99 90.47 11.61 89.85 9.64 91.82 10.27 91.19 11.71 89.75 10.34 91.12
FMP Shallow MW-25 11.56 21.56 NGVD29 106.09 104.935 15.47 89.47 12.94 92.04 14.86 90.08 15.69 89.25 13.63 91.31 13.95 90.99 16.1 88.84 14.45 90.49
FMP Shallow MW-26 10.2 20.2 NGVD29 99.74 98.585 12.45 86.14 12.46 86.13 13.17 85.42 11.04 87.55 11.51 87.08 11.89 86.70
FMP Shallow MW-27 11 21 NGVD29 100.71 99.555 12.94 86.62 12.93 86.63 13.69 85.87 11.4 88.16 11.97 87.59 12.31 87.25
FMP Shallow MW-38 5 15 NAVD88 86.77 86.77 8.36 78.41 9.67 77.10 9.98 76.79 10.29 76.48 7.56 79.21 9.7 77.07 10.31 76.46 7.74 79.03
FMP Shallow MW-SCAR 3 13 NAVD88 96.27 96.27 4.61 91.66 4.59 91.68 4.69 91.58 491 91.36 2.98 93.29 4.61 91.66 4.68 91.59 3.32 92.95
Seep Shallow H-1P NGVD29 | 90.56 | 89.405 - - - - 5.78 83.63 _ 5.92 83.49 5.95 83.46 6.11 83.30 - -
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Table 5-6

Historical Groundwater Elevations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom Tic TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation
Site Water Bearing Zone Well ID Screen | of Screen Datum (Weston's NAVDSS (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl)
(ft bgs) | (ft bgs) original)
2/20/2013 5/20/2013 8/16/2013 11/20/2013 4/2/2014 6/23/2014 11/20/2014 3/12/2015
Seep Shallow =D Novoz | w90 | meras | - - - | eorioas) | w219 | vasgoo) | saas | cesoae) | weas | Geolose) | saso | ewojoso) | mise | -
Seep Shallow SVE-1 1 11 NGVD29 89.06 87.905 -- -- -- -- 4.34 83.57 5.32 82.59 3.85 84.06 4.32 83.59 3.32 84.59 -- --
Seep Shallow SVE-2 1 11 NGVD29 90.38 89.225 -- -- -- -- 6.47 82.76 7.43 81.79 5.5 83.73 6.2 83.02 5.32 83.91 -- --
Seep Shallow SVE-3 0.755 10.755 NGVD29 89.65 88.495 -- -- -- -- 6.76 81.74 7.88 80.62 5.82 82.68 6.45 82.05 -- -- -- --
Seep Shallow SVE-4 8 18 NGVD29 94.48 93.325 -- -- -- -- 9.67 83.66 10.37 82.96 8.75 84.58 9.05 84.28 10.16 83.17 -- --
Seep Shallow SVE-5 3.5 13.5 NGVD29 90.18 89.025 -- -- -- -- 4.94 84.09 5.04 83.99 -- --
Seep Shallow SVE-6 5 15 NGVD29 90.88 89.725 -- -- -- -- 5.32 84.41 5.53 84.20 -- --
Seep Shallow SVE-7 4 14 NGVD29 90.27 89.115 -- -- -- -- . 5.25 83.87 5.48 83.63 6.5 82.62 -- --
Seep Shallow SVE-8 4.5 14.5 NGVD29 88.95 87.795 -- -- -- -- 5.09 82.71 5.64 82.16 4 83.80 4.67 83.13 5.77 82.03 -- --
Seep Shallow SVE-9 5 20 NGVD29 93.11 91.955 -- -- -- -- 7.40 84.56 9.41 82.55 7.8 84.16 8.15 83.81 7.45 84.51 -- --
Seep Shallow SVE-10 5 20 NGVD29 93.36 92.205 -- -- -- -- 9.40 82.81 10.02 82.19 8.35 83.86 8.74 83.47 10.19 82.02 -- --
Seep Shallow SVE-11 5 15 NGVD29 91.45 90.295 -- -- -- -- 7.72 82.58 8.49 81.81 6.57 83.73 7.17 83.13 5.61 84.69 -- --
Seep Shallow SVE-12 4.5 14.5 NGVD29 91.37 90.215 - - - - 7.87 82.35 8.75 81.47 6.68 83.54 7.35 82.87 6.05 84.17 - -
Seep Shallow WP-1 NGVD29 93.34 92.185 -- -- -- -- 7.2 84.99 -- --
Seep Shallow WP-7 13 18 NGVD29 104.64 103.485 - - - - 16.34 87.15 17.12 86.37 15.1 88.39 15.35 88.14 17.52 85.97 - -
Seep Shallow WP-8 5 10 NGVD29 97.25 96.095 -- -- -- -- 8.49 87.61 -- -- 6.66 89.44 5.4 90.70 -- -- -- --
Seep Shallow WP-14 1 6 NGVD29 87.44 86.285 - - - - 2.02 84.27 _ 1.94 84.35 2.16 84.13 1.86 84.43 - -
Seep Shallow WP-17 1 6 NGVD29 84.84 83.685 -- -- -- -- 3.49 80.20 3.7 79.99 3.47 80.22 3.47 80.22 3.6 80.09 -- --
Seep Shallow WP-18 NGVD29 92.40 91.245 - - - - 4.86 86.39 - - 3.72 87.53 4.48 86.77 5.58 85.67 - -
Seep Shallow WP-20 NGVD29 91.35 90.195 -- -- -- -- 7.50 82.70 8.17 82.02 6.78 83.42 7.94 82.26 8.12 82.07 -- --
Seep Shallow WP-21 NGVD29 90.59 89.435 - - - - 6.62 82.82 -- -- 5.58 83.86 7.78 81.66 6.63 82.81 -- --
Shallow-Intermediate Wells

FMP Shallow-Intermediate MW-1 5.83 25.83 NAVD88 105.67 105.67 17.57 88.51 17.05 89.03 16.97 89.11 17.76 88.32 15.68 90.40 15.75 89.92 17.89 87.78 16.21 89.46
FMP Shallow-Intermediate MW-28 16.79 31.79 NAVD88 114.85 114.85 23.81 91.04 23.16 91.69 23.19 91.66 23.90 90.95 22.00 92.85 22.08 92.77 24.25 90.60 22.73 92.12
FMP Shallow-Intermediate MW-29 9.00 24.00 NGVD29 100.73 99.575 14.57 85.01 14.17 85.41 14.25 85.33 14.93 84.65 12.53 87.05 13.33 86.25 15.45 84.13 13.42 86.16

Notes:

Data point is suspect and was not used interpolations.

ft bgs = feet below ground surface

ft amsl = feet above mean sea level

ft BTIC = feet below top of inner casing
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Table 5-6

Historical Groundwater Elevations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom TIc TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Maximum Minimum Groundwater|
Site Water Bearing Zone Well ID Screen | of Screen D (Weston's NRUEEE (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ftamsl) |Groundwater Elevation Elevation
(ft bgs) | (ft bgs) original) (2010-2017) (2010-2017)
6/24/2015 11/13/2015 3/24/2016 10/31/2016 8/18/2017 10/9/2017
Shallow Wells
Burn Shallow BSMWO0001 3 13 NAVD88 83.25 83.25 5.98 77.27 5.95 77.30 5.14 78.11 6.39 76.86 6.46 76.79 - - 79.36 76.45
Burn Shallow BSMWO0002 3 13 NAVD88 82.05 82.05 6.21 75.84 5.44 76.61 5.32 76.73 6.01 76.04 6.22 75.83 - - 76.73 75.39
Burn Shallow BSMWO0003 2 12 NAVD88 79.39 79.39 3.38 76.01 2.54 76.85 2.34 77.05 3.13 76.26 3.32 76.07 - - 77.05 75.52
Burn Shallow BSMWO0004 3 13 NAVD88 82.22 82.22 6.72 75.50 6.55 75.67 6.32 75.90 6.84 75.38 6.97 75.25 - - 76.01 75.04
Burn Shallow BSMWO0005 2 12 NAVD88 83.67 83.67 5.67 78.00 5.21 78.46 -- -- -- -- -- -- - - 78.72 76.10
Burn Shallow BSMWO0006 2 12 NAVD88 86.22 86.22 3.96 82.26 4.92 81.30 -- -- -- -- -- -- -- -- 83.30 79.80
Burn Shallow BSMWO0007 2 12 NAVD88 84.08 84.08 4.9 79.18 4.89 79.19 -- -- -- -- -- -- - - 79.74 78.35
Burn Shallow MW-7 5 15 NAVD88 81.29 81.29 4.01 77.28 3.87 77.42 - - - - - - - - 78.26 76.39
Burn Shallow MW-8 5 15 NAVD88 84.24 84.24 4.52 79.72 5.32 78.92 -- -- -- -- -- -- - - 81.09 77.89
Burn Shallow MW-9 10 20 NAVD88 87.46 87.46 8.95 78.51 8.12 79.34 -- -- -- -- -- -- -- -- 80.66 78.51
Burn Shallow MW-10 5 15 NAVD88 88.17 88.17 4.98 83.19 5.53 82.64 -- -- -- -- -- -- -- -- 84.54 81.76
Burn Shallow MW-40A 5 15 NAVD88 83.41 83.41 7.42 75.99 7.53 75.88 6.88 76.53 7.92 75.49 7.93 75.48 - - 76.92 75.28
Burn Shallow RRMWO0001 2 12 NAVD88 79.71 79.71 4.16 75.55 4.25 75.46 -- -- -- -- -- -- -- -- 76.05 75.03
Burn Shallow RRMWO0002 2 12 NAVD88 79.54 79.54 4.32 75.22 4.45 75.09 - - - - - - - - 75.62 74.80
FMP Shallow MPMWO0001 3.5 13.5 NAVD88 87.51 87.51 4.47 83.04 4.8 82.71 4.75 82.76 5.03 82.48 4.85 82.66 - - 83.33 82.42
FMP Shallow MPMWO0005 9 19 NAVD88 103.15 103.15 12.26 90.89 13.17 89.98 11.97 91.18 13.29 89.86 12.07 91.08 - - 92.58 89.86
FMP Shallow MPMWO0008 12 22 NAVD88 98.36 98.36 15.33 83.03 16.05 82.31 14.82 83.54 16.62 81.74 16.37 81.99 16.57 81.79 84.64 81.74
FMP Shallow MPMWO0009 2 12 NAVD88 85.86 85.86 1.11 84.75 1.74 84.12 1.23 84.63 1.90 83.96 1.87 83.99 1.77 84.09 85.36 83.96
FMP Shallow MPMW0011 5 15 NAVD88 86.61 86.61 3.15 83.46 4.7 81.91 3.17 83.44 3.90 82.71 3.69 82.92 - - 84.11 81.91
FMP Shallow MPMWO0017 2 12 NAVD88 87.92 87.92 - - 3.31 84.61 2.35 85.57 3.52 84.40 2.95 84.97 - - 85.57 84.40
FMP Shallow MPMW0024 6.5 16.5 NAVD88 89.92 89.92 - - 11.21 78.71 9.47 80.45 11.53 78.39 11.42 78.50 - - 80.45 78.39
FMP Shallow MPMWO0027 4.5 14.5 NAVD88 87.42 87.42 - - 8.41 79.01 6.63 80.79 8.93 78.49 8.53 78.89 - - 80.79 78.49
FMP Shallow MPMWO0030 2 12 NAVD88 79.08 79.08 - - 4.44 74.64 4.42 74.66 4.65 74.43 4.73 74.35 - - 74.66 74.35
FMP Shallow MPMWO0032 3 13 NAVD88 88.05 88.05 - - 3.56 84.49 2.71 85.34 3.74 84.31 3.41 84.64 - - 85.34 84.31
FMP Shallow MPMWO0034 5 15 NAVD88 91.47 91.47 -- -- -- -- -- -- -- -- 13.81 77.66 -- -- -- --
FMP Shallow MPMWO0044 4 14 NAVD88 85.84 85.84 - - - - - - - - 7.20 78.64 - - - -
FMP Shallow MPMWO0046 5 15 NAVD88 86.56 86.56 -- -- -- -- -- -- -- -- 8.28 78.28 -- -- -- --
FMP Shallow MPMWO0049 5 15 NAVD88 89.10 89.10 - - - - - - - - 2.65 86.45 - - - -
FMP Shallow MW-2 5 15 NGVD29 86.79 85.635 6.83 78.81 7.56 78.08 5.85 79.79 8.06 77.58 7.75 77.89 - - 81.16 77.51
FMP Shallow MW-3 10 20 NGVD29 91.04 89.885 7.28 82.61 9.36 80.53 7.39 82.50 9.52 80.37 9.25 80.64 9.46 80.43 83.59 80.27
FMP Shallow MW-4 9.4 19.4 NAVD88 88.41 88.41 9.17 79.24 10.02 78.39 8.05 80.36 10.26 78.15 9.89 78.52 - - 84.07 78.15
FMP Shallow MW-6 5 9 NGVD29 86.99 85.835 3.93 81.91 4.25 81.59 3.28 82.56 5.23 80.61 5.19 80.65 5.43 80.41 83.36 80.41
FMP Shallow MW-11 5.73 15.73 NAVD88 97.25 97.25 9.58 87.67 10.65 86.60 88.70 85.89
FMP Shallow MW-12 6 16 NGVD29 97.54 96.385 8.11 88.28 9.35 87.04 7.99 88.40 9.13 (0.07) 89.15 86.94
FMP Shallow MW-13R 2.25 12.25 NAVD88 89.63 89.63 5.87 83.76 6.55 83.08 5.85 83.78 6.63 83.00 6.35 83.28 84.23 82.99
FMP Shallow MW-14 1 11 NGVD29 85.07 83.915 1.03 82.89 1.31 82.61 0.81 83.11 1.48 82.44 1.45 94.07 . . 94.07 82.44
FMP Shallow MW-15 2 12 NGVD29 89.89 88.735 2.51 86.23 3.32 85.42 2.37 86.37 3.10 85.64 - - 87.04 85.32
FMP Shallow MW-16 2 12 NGVD29 89.97 88.815 2.66 86.16 3.22 85.60 2.71 86.11 3.42 85.40 3.03 85.79 - - 86.88 85.37
FMP Shallow MW-17 5 15 NGVD29 89.03 87.875 5.48 82.40 5.51 82.37 5.37 82.51 5.63 82.25 5.58 82.30 - - 83.10 81.94
FMP Shallow MW-18 5 15 NGVD29 90.54 89.385 8.73 80.66 9.07 80.32 9.1 80.29 9.08 80.31 9.18 80.21 - - 81.58 80.08
FMP Shallow MW-21 4 14 NGVD29 90.67 89.515 5.94 83.58 5.6 83.92 7.03 82.49 - - 84.28 81.68
FMP Shallow MW-23 7.07 17.07 NGVD29 93.65 92.495 14.31 78.19 14.75 77.75 12.79 79.71 14.97 77.53 14.62 77.88 - - 80.97 77.53
FMP Shallow MW-24 8 18 NGVD29 102.61 101.455 10.81 90.65 11.81 89.65 10.67 90.79 11.9 89.56 11.65 89.81 - - 91.82 86.96
FMP Shallow MW-25 11.56 21.56 NGVD29 106.09 104.935 14.72 90.22 16.21 88.73 14.62 90.32 16.08 88.86 15.71 89.23 - - 92.04 88.58
FMP Shallow MW-26 102 | 202 | NGVD29 | 9974 | 98.585 12.29 86.30 12.03 86.56 1324 8535 | 13.52(002) | 8509 | 87.55 84.05
FMP Shallow MW-27 11 21 NGVD29 100.71 99.555 12.81 86.75 12.49 87.07 13.97 85.59 13.76 85.80 - - 88.16 85.24
FMP Shallow MW-38 5 15 NAVD88 86.77 86.77 9.94 76.83 10.46 76.31 10.19 76.58 10.66 76.11 10.55 76.22 - - 79.21 76.09
FMP Shallow MW-SCAR 3 13 NAVD88 96.27 96.27 4.71 91.56 4.96 91.31 4.31 91.96 5.36 90.91 5.34 90.93 5.46 90.81 93.29 90.81
Seep Shallow H-1P NGVD29 90.56 89.405 - - - - 6.02 83.39 - - 6.39 83.02 - - 83.63 81.69
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Table 5-6
Historical Groundwater Elevations
The Sherwin-Williams Company

Gibbsboro, New Jersey

Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater Depth to Groundwater
Top of | Bottom Tic TIC Tic Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Groundwater Elevation Maximum Minimum Groundwater|
Site Water Bearing Zone Well ID Screen | of Screen D (Weston's NRUEEE (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ft amsl) (ft BTIC) (ftamsl) |Groundwater Elevation Elevation
(ft bgs) | (ft bgs) original) (2010-2017) (2010-2017)
6/24/2015 11/13/2015 3/24/2016 10/31/2016 8/18/2017 10/9/2017
Seep Shallow H-3P NGVD29 89.9 88.745 - - - - _ - - 6.75 82.00 - - 82.59 81.88
Seep Shallow SVE-1 1 11 NGVD29 89.06 87.905 - - - - 4.86 83.05 - - 4.84 83.07 - - 84.59 82.59
Seep Shallow SVE-2 1 11 NGVD29 90.38 89.225 - - - - 6.05 83.18 - - 7.46 81.765 - - 83.91 81.60
Seep Shallow SVE-3 0.755 10.755 NGVD29 89.65 88.495 -- -- -- -- -- -- -- -- 5.72 82.775 - - 82.78 80.47
Seep Shallow SVE-4 8 18 NGVD29 94.48 93.325 - - - - 9.36 83.97 - - 10.35 82.975 - - 84.58 82.72
Seep Shallow SVE-5 3.5 13.5 NGVD29 90.18 89.025 -- -- -- -- -- -- 5.75 83.275 - - 84.09 82.58
Seep Shallow SVE-6 5 15 NGVD29 90.88 89.725 -- -- -- -- -- -- 6.66 83.065 -- -- 84.41 82.62
Seep Shallow SVE-7 4 14 NGVD29 90.27 89.115 - - - - 5.69 83.43 - - 6.50 82.615 - - 83.87 82.40
Seep Shallow SVE-8 4.5 14.5 NGVD29 88.95 87.795 - - - - 4.79 83.01 - - 5.68 82.115 - - 83.80 81.92
Seep Shallow SVE-9 5 20 NGVD29 93.11 91.955 - - - - 8.35 83.61 - - 4.36 87.595 - - 87.60 82.35
Seep Shallow SVE-10 5 20 NGVD29 93.36 92.205 - - - - 8.94 83.27 - - 10.00 82.205 - - 83.86 81.94
Seep Shallow SVE-11 5 15 NGVD29 91.45 90.295 - - - - 6.25 84.05 - - 8.54 81.755 - - 84.69 81.52
Seep Shallow SVE-12 4.5 14.5 NGVD29 91.37 90.215 - - - - 7.34 82.88 - - 8.82 81.395 - - 84.17 81.03
Seep Shallow WP-1 NGVD29 93.34 92.185 -- -- -- -- 7.31 84.88 -- -- -- -- -- -- 84.99 83.51
Seep Shallow WP-7 13 18 NGVD29 104.64 103.485 - - - - 15.92 87.57 - - 17.07 86.42 - - 88.39 85.97
Seep Shallow WP-8 5 10 NGVD29 97.25 96.095 - - - - 8.61 87.49 - - 9.15 86.95 - - 90.70 86.95
Seep Shallow WP-14 1 6 NGVD29 87.44 86.285 - - - - 2.15 84.13 - - - - - - 84.80 83.46
Seep Shallow WP-17 1 6 NGVD29 84.84 83.685 - - - - 3.62 80.07 - - 3.40 80.29 - - 80.29 79.99
Seep Shallow WP-18 NGVD29 92.40 91.245 - - - - 4.47 86.78 - - - - - - 87.53 85.67
Seep Shallow WP-20 NGVD29 91.35 90.195 - - - - 6.8 83.40 - - 8.13 82.07 - - 83.42 81.60
Seep Shallow WP-21 NGVD29 90.59 89.435 - - - - 6.75 82.69 - - 7.27 82.17 - - 83.86 81.66
Shallow-Intermediate Wells

FMP Shallow-Intermediate MW-1 5.83 25.83 NAVD88 105.67 105.67 16.51 89.16 18.03 87.64 16.22 89.45 17.69 87.98 17.44 88.23 17.72 87.95 90.40 87.64
FMP Shallow-Intermediate MW-28 16.79 31.79 NAVD88 114.85 114.85 22.91 91.94 24.43 90.42 22.93 91.92 24.37 90.48 23.98 90.87 24.50 90.35 92.85 90.32
FMP Shallow-Intermediate MW-29 9.00 24.00 NGVD29 100.73 99.575 14.12 85.46 15.52 84.06 13.77 85.81 15.44 84.14 15.14 84.435 - - 87.05 83.97

Notes:

Data point is suspect and was not used interpolations.

ft bgs = feet below ground surface

ft amsl = feet above mean sea level

ft BTIC = feet below top of inner casing
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Table 5-7
Summary of Groundwater Seepage Velocity
The Sherwin-Williams Company
Gibbsboro, New Jersey

Shallow Seepage Area of Site (MW-12 to MW-38)
Velocity Estimate| Parameter Units MW-12 MW-38 Shallow FMP Site
Geometric Mean
K ft/day 1.235 0.168 2.471
dh/dl ft/ft 0.010 0.010 0.010
Range v ft/day 0.041 0.006 0.082

NOTES:

v = seepage velocity

K = hydraulic conductivity (calculated by Bouwer & Rice Method)

n = porosity = 0.3

dh/dl = horizontal hydraulic gradient (calculated for November 20, 2013)

Shallow, MW-12 to MW-38: The horizontal gradient calculated parallel to shallow
groundwater flow path sitewide through the Former Manufacturing Plant using
MW-12 and MW-38 locations and water elevations. Range of seepage velocities
calculated using individual K arithmetic mean values for MW-12 and MW-38 (see
Table 7A), and the geometric mean of shallow FMP Site wells (general flow path
shown as dashed arrow No. 1 on inset). Within 100 feet of surface water bodies
the seepage velocity increase is expected to increase to approximately 0.020 to
0.428 ft/day.

Intermediate, MPMWO0014 to MW-22: The horizontal gradient calculated parallel
to intermediate groundwater flow path through the Former Manufacturing Plant
using MPMWO0014 and MW-22 locations and water elevations. Range of seepage
velocities calculated using individual K arithmetic mean values for MPMW0014 and
MW-22 (see Table 7B), and the geometric mean of intermediate FMP Site wells
(general flow path shown as dashed arrow No. 1 on inset).

Deep, MW-34 to MW-39: The horizontal gradient calculated parallel to deep
groundwater flow path through the Former Manufacturing Plant using MW-34 and
MW-39 locations and water elevations. Range of seepage velocities calculated
using individual K arithmetic mean values for MW-34 and MW-39 (see Table 7C),
and the geometric mean of deep FMP Site wells (general flow path shown as
dashed arrow No. 1 on inset).

Table from Weston Solutions Former Manugfacturing Plant Groundwater Technical Memorandum, 2014.
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Table 6-1
NAPL Physical Properties Data
The Sherwin-Williams Company
Gibbsboro, New Jersey

Viscosity . -
Temperature | Specific | Density Initial Boiling

Well ID Matrix ) ) L. Point

(°F) (°C) Gravity (g/cc) | centistokes | centipoise F)
70°F 0.942 0.94 1.451 1.36

H-3P NAPL 100°F 0.933 0.926 1.132 1.05 240
130°F 0.927 0.914 0.939 0.858
70°F 0.7939 0.7923 1.3809 1.094

MW-11 NAPL 100°F 0.7789 0.7789 1.0776 0.8393 275
130°F 0.7664 0.7664 0.8968 0.6873

Notes:

°F = degrees Fahrenheit

°C = degrees Celsius

g=grams

cc = cubic centimeter

NAPL = Non-aqueous phase liquid
N/A = not available
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Table 6-2
Summary of LNAPL Physical and Chemical Characteristics (1993 - 2013)

Gibbsboro, New Jersey

The Sherwin-Williams Company

Laboratory Analysis
Sample Study Area of Former Manufacturing Plant Sample Sample Collection API Specific | Average Specific Vapor Kinematic Interfacial Surficial Henry's Law
Site Area Point D Date Gravity | Gravity Gravity Density® | Pressure® Viscosity' Tension Tension Solubility” Constant”
(g/mL) (mmHg) | (cSt) (SUS) | (dynes/cm) | (dynes/cm) (mg/L) (Pa-m’*/mol)
Wet Well |PROD-041713 4/17/2013 50.58 °| 0.7771 © 0.7726 <0.001 0.85 29.4 27.0’ 22,5
H-3p H-3P-083111 - Product (460-30602-1) 8/31/2011 45.06 *| 0.8014 ° 0.8012 - 7.86 1.15 - 19.3' 28.0 ' 10.8 1.79E+05
PROD - 100211 10/5/2011 45.18 *| 0.8009 ° - 6.256 1.13 - 26.4' 26.8 ' 4.4 2.20E+05
Mw-13 |013-MPO3 8/6/1993 - 0.701 © 07305 - - - - - - - -
Seep Area 013-M0O5P 7/14/1995 - 076 - - - - - - - -
021-MPOO5P 7/14/1995 - 0.663 ' - - - - - - - -
MW-21 |MW-21 (TOP) 12/16/2009 42.81°| 08118 ° 07612 0.811 - - - - - - -
MW-21 (BOTTOM) 12/16/2009 9.79 °| 1.0015 ° 1.0005 - 0.707 | 28.06 19.1 * 511" - -
Hilliards Former MW-21-GW-AY-R2-0 8/17/2010 43.47°| 0.8087 ¢ 0.8079 - 1.146 | 29.64 - - - -
Creek ’;’I'a”t“fa““””g Mw-1 LMW-1(Light / Upper Phase Only) 12/17/2009 42.96 °| o0.8111°¢ 08111 0.8102 - 1.059 | 29.32 - - - -
o MW-1-GW-BQ-R2-0 8/16/2010 9.98 °| 1.0002 ¢ 0.9992 - 0.676 | 27.95 - - - -
011-MP03 8/6/1993 - 0.98 ° - - - - - - - -
Former Tank Farm A 011-M005P 7/14/1995 - 0.688 - - - - - - - -
MW-11 | pw-11 12/16/2009 | 46.41°| 0.7953 ¢ os 0.7945 - 1005 | 2014 | 287* 279" - -
MW-11-GW-BA-R2-0 (PRODUCT) 8/16/2010 26.43 °| 0.7953 ¢ 0.7945 - 1.055 | 29.31 - - - -
MW-11-GW-BA-R2-0 (AQUEOUS) 8/16/2010 34.61"°| 0.8518° 0.8510 - 0.696 | 28.02 - - - -
MW-30 |MW-30-GW-EL-R3-0 8/16/2010 9.75 °| 1.0017 ¢ 1.0008 - 0.691 | 28.01 - 709 " - -
Former Service Station/Tavern MW-26 |026-MO005P 7/15/1995 - 0761 " 0.7610 - - - - - - - -
Notes:
? API Gravity of Petroleum Products, Hydrometer Method, ASTM D 1298, @ 60°F
° API Gravity, ASTM D 4052, @ 60°F
© Specific Gravity calculated by: Specific Gravity = 141.5/(API Gravity +131.5)
d Specific Gravity, ASTM D 4052, @ 60/60°F
¢ Specific Gravity , ASTM 1298, @ 60°F
f Specific Gravity, Standard Methods for the Examination of Waste and Wastewater, Method 213 £
& Density, ASTM D 4052, @ 60°F
h Vapor Pressure by isoteniscope, ASTM D 2879, @ 100°F
! Viscosity, Kinematic, ASTM D 445, @ 40°C (104°F)
) Interfacial Tension of Oil against Water by the Ring Method, ASTM D 971, @ 25°C
¥ Interfacial Tension, ASTM D 1331-B, @ 73°F (22.8°C)
' Surface Tension of Oil against Water by the Ring Method, ASTM D 971, @ 25°C
™ Surface Tension, ASTM D 1331-A, @ 70°F (21.1°C)
" Solubility in Water, ASTM E 1148, @ 25°C
P Henry's Law Constant (calculated)
-~ Not analyzed/no data
cSt: centistokes

SUS: Saybolt Universal Units
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Table 6-3
LNAPL Composition
The Sherwin-Williams Comany
Gibbsboro, New Jersey

A

Sample Location ID H-3P H-3P MW-11
Constituent 10/5/2011 8/22/2017 8/22/2017
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) mg/kg | % of total mg/kg | % of total mg/kg % of total
C9-C12 Petroleum Hydrocarbons, Aliphatic 1400000 69.6% 790000 57.1% 770000 62.9%
C12-C16 Petroleum Hydrocarbons, Aliphatic -- - 89000 6.4% 94000 7.7%
C16-C21 Petroleum Hydrocarbons, Aliphatic - -- 38000 2.7% 39000 3.2%
Diesel Range Organics (C21-C40 Aliphatics) 360000 17.9% 63000 4.6% 62000 5.1%
C10-C12 Aromatics 130000 6.5% 25000 1.8% 30000 2.5%
C12-C16 Aromatics 6000 0.3% 5100 0.4% 6000 0.5%
C16-C21 Aromatics 14000 0.7% 1900 0.1% 1900 0.2%
C21-C36 Aromatic 67000 3.3% 3100 0.2% 5500 0.4%
Total EPH Proportion 98.2% 73.4% 82.4%
VOLATILE PETROLEUM HYDROCARBONS (VPH)
C5-C8 Petroleum Hydrocarbons, Aliphatic - -- 49000 3.5% 33000 2.7%
C9-C10 Petroleum Hydrocarbons, Aromatic -- - 120000 8.7% 35000 2.9%
C9-C12 Petroleum Hydrocarbons, Aliphatic -- -- 250000 -- 73000 --
Total VPH Proportion (Excluding C9-C12) - 12.2% 5.6%
Total Aliphatic Proportion (VPH and EPH)* 87.4% 74.4% 81.5%
Total Aromatic Proportion (VPH and EPH) 10.8% 11.2% 3.5%
SEMIVOLATILE ORGANIC COMPOUNDS (TICs)
1,2,4,5-Tetramethylbenzene - 6100 0.4% 5300 0.4%
1,3-Diethyl Benzene -- -- 4900 0.4%
1,3-Diethyl-5-Methylbenzene - 5400 0.4% -
Cis-1,3-Dimethyl Cyclohexane - - 5800 0.5%
Cis-Decahydronaphthalene - - 7700 0.6%
Cyclopentane, 1,2,4-Trimethyl- (1.Alpha -- -- 4900 0.4%
Decahydro Naphthalene - 4300 0.3% -
M-Xylene (1,3-Dimethylbenzene) -- 6600 0.5% --
0-Cymene (O-Isopropyltoluene) -- 4400 0.3% 8300 0.7%
Unknown -- -- 7000 0.6%
Unknown - 3800 0.3% 6800 0.6%
Unknown - 5400 0.4% 7500 0.6%
Unknown -- -- 4700 0.4%
Unknown -- 4200 0.3% --
Unknown -- -- 6600 0.5%
Unknown - -- 4500 0.4%
Unknown -- -- 7100 0.6%
Unknown -- 5800 0.4% --
Unknown - 11000 0.8% 9900 0.8%
Unknown -- -- 6100 0.5%
Unknown -- 9400 0.7% -
Unknown -- 3300 0.2% --
Unknown -- 3700 0.3% -
Unknown -- 3500 0.3% -
Unknown -- -- 5600 0.5%
Unknown -- 6800 0.5% --
Unknown -- 3200 0.2% -
Unknown -- 2900 0.2% --
Unknown -- 3100 0.2% -
Unknown TIC - 3100 0.2% 4800 0.4%
Unknown TIC -- 3100 0.2% 5700 0.5%
Unknown TIC -- -- 4400 0.4%
Unknown TIC -- -- 6700 0.5%
Total SVOC TIC Mass Fraction -- 7% 10%
Support
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Table 6-3
LNAPL Composition
The Sherwin-Williams Comany

Gibbsboro, New Jersey

Sample Location ID

H-3P

H-3P

MW-11

Constituent

10/5/2011

8/22/2017

8/22/2017

SEMIVOLATILE ORGANIC COMPOUNDS

1,1'-Biphenyl

2,4-Dimethylphenol

2-Methylnaphthalene

360

130

4-Chloroaniline

4-Methylphenol

1600

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Diethylphthalate

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

1600

1500

50

Phenanthrene

1600

Phenol

Pyrene

BIS(2-Ethylhexyl) Phthalate

Total SVOC Mass Fraction

VOLATILE ORGANIC COMPOUNDS (TICs)

1,2,3-Trimethyl Benzene

4900

1,2,4,5-Tetramethylbenzene

5000

1,2,4-Trimethylbenzene

9500

1,2-Diethylbenzene

870

870

1,3,5-Trimethylbenzene (Mesitylene)

7500

1,3-Cyclopentadiene, 1,2,3,4-Tetramethyl-5-Methylene

980

980

1,4-Diethyl Benzene

6900

1,4-Dimethylcyclohexane

1300

1300

2-Ethyl-1,4-Dimethyl Benzene

7700

4-Ethyl-1,2-Dimethyl Benzene

990

990

Cis-1,3-Dimethyl Cyclohexane

9500

5500

9500

Decahydro Naphthalene

1300

1300

Ethyl Cyclohexane

1100

1100

Ethylmethyl Cyclohexane

1900

1900

M-Cymene

12000

Trans-1,2-Dimethylcyclohexane

990

990

Unknown Aromatic

1000

6500

1000

Unknown Cycloalkane

6200

Total VOC TIC Mass Fraction

VOLATILE ORGANIC COMPOUNDS

1,1-Dichloroethene

4-Methyl-2-Pentanone

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

CIS-1,2-Dichloroethene

Cyclohexane

140

130

Dichloromethane

Ethylbenzene

4400

10

Isopropylbenzene (Cumene)

660

260

M,P-Xylene

19000

Methylcyclohexane

2100

2800
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Table 6-3

LNAPL Composition

The Sherwi

in-Williams Comany

Gibbsboro, New Jersey

Sample Location ID H-3P H-3P MW-11

Constituent 10/5/2011 8/22/2017 8/22/2017
Methyl-Tert-Butyl-Ether (MTBE) -- -- --
O-Xylene (1,2-Dimethylbenzene) -- -- 50 0.0% 4 0.0%
Toluene 5 0.0% 15 0.0% 10 0.0%
Trichloroethene - - - -
Vinyl Chloride - - - -
Xylenes, Total 8800 0.9% - - - -

Total VOC Mass Fraction 1.0% 1.9% 0.3%
Sum of Total Detected Constituents™ 2012726 1383225 1224031

Note:

[1] €C9-C12 Aliphatics by VPH methods was excluded in the sum of total detecgted constituents to avoid double counting as C9-C12

aliphatics was also quantified via EPH methods.
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

Location ID MW-13 MW-13 MW-21 MW-21 MW-21 H-3P (mg/Kg) H-3P (ug/1) H-3P (mg/Kg) H-3P (ug/1) MW-11 MW-11 MW-11 MW-1 MW-1 MW-11
Field Sample ID 013-MP03 013-M005P 021-MOO0SP MW-21-GW- | MW-21-GW- H3P-PR-AI- H3P-PR-AI- H3P-PR-Al- H3P-PR-AI- 011-MPO3 011-MOOSP MW-11-GW- MW-1-GW- MW-1-GW- MW-11-GW-
AU-R1-0 AY-R2-0 R1-0 R1-0 R2-0 R2-0 AZ-R1-0 BQ-R1-0 BQ-R2-0 BA-R2-0
Date Collected 08/06/1993 07/14/1995 07/14/1995 12/16/2009 08/17/2010 9/30/2014 9/30/2014 10/23/2014 10/23/2014 08/06/1993 07/14/1995 12/16/2009 12/17/2009 08/16/2010 08/16/2010
FMP Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A
INORGANICS
% ASH (%) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
% SULFUR (%) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ALKALINITY (mg/1) NA NA NA 474 676 NA NA NA NA NA NA 184 113 200 370
ALKALINITY, BICARBONATE (mg/I) NA NA NA 474 676 NA NA NA NA NA NA 184 113 200 370
ALKALINITY, CARBONATE (mg/l) NA NA NA 5U 5U NA NA NA NA NA NA 5U 5U 5U 5U
AMMONIA, AS N (mg/I) NA NA NA 6.9 12.4 NA NA NA NA NA NA 2.7 0.11 0.083 J 5.3
CARBON DIOXIDE FREE (mg/l) NA NA NA 123 ) 693 J NA NA NA NA NA NA 120 ) 75.1) 88 ) 210 )
CHLORIDE (mg/I) NA NA NA 736 J 1160 J NA NA NA NA NA NA 488 J 5UJ) 6.1 1500 J
CYANIDE, REACTIVE (mg/l) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ETHANE (pg/1) NA NA NA 50 U 100 U NA NA NA NA NA NA 50 U 100 U 500 U 250 U
ETHENE (pg/1) NA NA NA 50 U 93 U NA NA NA NA NA NA 50 U 100 U 470 U 230 U
FERRIC IRON (mg/I) NA NA NA 55.7 ) 0.2 NA NA NA NA NA NA 67 ) 83.6 31 6
FERROUS IRON (mg/l) NA NA NA 0.82 ) 43 NA NA NA NA NA NA 2.8) 13.5) 46 94
GRAVITY (ug/l) 0.76 0.701 0.663 NA NA NA NA NA NA 0.98 0.688 NA NA NA NA
HARDNESS AS CALCIUM CARBONATE (mg/l) NA NA NA 574 650 NA NA NA NA NA NA 261 99 70 380
IGNITABILITY (deg f) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
METHANE (ug/!) NA NA NA 4300 3200 NA NA NA NA NA NA 6500 11000 14000 9900
NITRATE (mg/l) NA NA NA 0.1U 0.1U NA NA NA NA NA NA 0.1U R 0.1U 0.1U
PH (su) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PHOSPHORUS (mg/l) NA NA NA 0.066 0.082 U NA NA NA NA NA NA 0.056 0.017 J 0.021 J 0.21
SULFATE (mg/1) NA NA NA 5U 5UJ NA NA NA NA NA NA 5U 5U 5UJ) 5UJ)
SULFIDE (mg/1) NA NA NA 3 1U NA NA NA NA NA NA 2.6 1U 1U 1U
SULFIDE, REACTIVE (mg/I) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TKN (mg/1) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOTAL DISSOLVED SOLIDS (ug/l) NA NA NA 1760000 2750000 NA NA NA NA NA NA 1000000 121000 130000 2900000
TOTAL ORGANIC CARBON (pg/l) NA NA NA 79400 48600 NA NA NA NA NA NA 17500 4300 4100 53500
TOTAL SUSPENDED SOLIDS (mg/1) NA NA NA 37 13 NA NA NA NA NA NA 13 a4 28 28
TPH AS DIESEL (ug/l) NA 590000 630000 NA NA NA NA NA NA NA 480000 NA NA NA NA
TPH AS GASOLINE (pg/1) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
METALS
ALUMINUM, TOTAL (ug/l) NA NA NA 200 UJ 200 U NA NA NA NA NA NA 200 UJ 200 U 200 U 56.8 J
ANTIMONY, TOTAL (pg/1) NA NA NA 2 U 2 U NA NA NA NA NA NA 2 U 2 U 2 U 2 U
ARSENIC, TOTAL (ug/l) NA NA NA 125) 14.8 NA NA NA NA NA NA 10.5 J 3 3.4 13.5
BARIUM, TOTAL (ug/l) NA NA NA 148 ) 455 NA NA NA NA NA NA 114 ) 253 ) 20.7 ) 289
BERYLLIUM, TOTAL (pg/l) NA NA NA 1U 1U NA NA NA NA NA NA 1U 1U 1U 1U
CADMIUM, TOTAL (pg/1) NA NA NA 0.47 ) 1U NA NA NA NA NA NA 1U 1U 1U 1U
CALCIUM, TOTAL (ug/!1) NA NA NA 162000 J 181000 NA NA NA NA NA NA 73500 J 27500 23400 103000
CHROMIUM, TOTAL (ug/!) NA NA NA 10 UJ 2.5 NA NA NA NA NA NA 10 UJ 10 U 10 U 10 U
COBALT, TOTAL (ug/!) NA NA NA 50 UJ 1.1) NA NA NA NA NA NA 50 UJ 50 U 50 U 50 U
COPPER, TOTAL (ug/!) NA NA NA 8.5 25 U NA NA NA NA NA NA 10.7 J 25 U 25 U 25 U
CYANIDE, TOTAL (pg/!) NA NA NA 10 U 49) NA NA NA NA NA NA 12.1 5.3 2.2 13.4
IRON, TOTAL (ug/l) NA NA NA 56400 J 45800 NA NA NA NA NA NA 66900 J 92400 77000 105000
LEAD, TOTAL (ug/l) NA 25 U 25 U 1.2) 1U NA NA NA NA NA 25 U 1.9 1U 1U 1U
MAGNESIUM, TOTAL (ug/l) NA NA NA 41800 J 44500 NA NA NA NA NA NA 19600 J 3250 J 2870 J 24900
MANGANESE, TOTAL (ug/!) NA NA NA 254 ) 592 NA NA NA NA NA NA 116 J 106 79.6 202
MERCURY, TOTAL (ug/l) NA NA NA 0.2 U 02U NA NA NA NA NA NA 02U 02U 02U 02U
NICKEL, TOTAL (ug/!) NA NA NA 40 UJ 4.4) NA NA NA NA NA NA 8.4) 40 U 40 U 40 U
POTASSIUM, TOTAL (ug/l) NA NA NA 13300 J 15300 NA NA NA NA NA NA 7470 ) 3240 ) 2890 J 8960
SELENIUM, TOTAL (ug/l) NA NA NA 35 UJ 35U NA NA NA NA NA NA 35 UJ 35U 35U 35U
SILVER, TOTAL (ug/l) NA NA NA 10 UJ 10 U NA NA NA NA NA NA 10 UJ 10 U 10 U 10 U
SODIUM, TOTAL (pg/1) NA NA NA 469000 J 691000 NA NA NA NA NA NA 237000 J 2040 J 2480 J 900000
THALLIUM, TOTAL (ug/!) NA NA NA 2.8 1U NA NA NA NA NA NA 3.9 1U 1U 1U
VANADIUM, TOTAL (ug/l) NA NA NA 50 UJ 1.8) NA NA NA NA NA NA 50 UJ 50 U 50 U 2.9
ZINC, TOTAL (pg/1) NA NA NA 38.2) 13.6 J NA NA NA NA NA NA 21.8) 60 U 5.7 56 J
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Table 6-4

The Sherwin-Williams Company
Gibbsboro, New Jersey

Summary of Historical LNAPL Analytical Results Collected From Wells

Location ID MW-13 MW-13 MW-21 MW-21 MW-21 H-3P (mg/Kg) H-3P (ug/1) H-3P (mg/Kg) H-3P (ug/1) MW-11 MW-11 MW-11 MW-1 MW-1 MW-11
Field Sample ID 013-MP03 013-M005P 021-MOO0SP MW-21-GW- | MW-21-GW- H3P-PR-AI- H3P-PR-AI- H3P-PR-Al- H3P-PR-AI- 011-MPO3 011-MOOSP MW-11-GW- MW-1-GW- MW-1-GW- MW-11-GW-
AU-R1-0 AY-R2-0 R1-0 R1-0 R2-0 R2-0 AZ-R1-0 BQ-R1-0 BQ-R2-0 BA-R2-0
Date Collected 08/06/1993 07/14/1995 07/14/1995 12/16/2009 08/17/2010 9/30/2014 9/30/2014 10/23/2014 10/23/2014 08/06/1993 07/14/1995 12/16/2009 12/17/2009 08/16/2010 08/16/2010
FMP Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A
ORGANICS
TOTAL PETROLEUM HYDROCARBON (mg/l) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PEST/PCB
4,4'-DDD (ug/1) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 01U 0.01 U 0.0099 U 0.011 U
4,4'-DDE (ug/l) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
4,4'-DDT (ug/l) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 01U 0.01 U 0.0099 U 0.011 U
ALDRIN (pg/1) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.0053 U
ALPHA-BHC (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U R
ALPHA-CHLORDANE (ug/I) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.0053 U
AROCLOR-1016 (pg/1) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 01U 01U 0.096 U 0.11 U
AROCLOR-1221 (pg/1) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
AROCLOR-1232 (ug/l) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 01U 01U 0.096 U 0.11 U
AROCLOR-1242 (pg/1) NA NA NA 0.061 J 0.11 U NA NA NA NA NA NA 0.1U 0.3 0.096 U 0.11 U
AROCLOR-1248 (ug/l) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
AROCLOR-1254 (pg/1) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
AROCLOR-1260 (pg/1) NA NA NA 0.1UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
AROCLOR-1262 (pg/1) NA NA NA 0.1 UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
AROCLOR-1268 (ug/l) NA NA NA 0.1UJ 0.11 U NA NA NA NA NA NA 0.1U 0.1U 0.096 U 0.11 U
BETA-BHC (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.25
CHLORDANE (ug/!) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DELTA-BHC (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U R
DIELDRIN (pg/1) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
ENDOSULFAN | (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.0053 U
ENDOSULFAN I (ug/1) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
ENDOSULFAN SULFATE (ug/l) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
ENDRIN (pg/l) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
ENDRIN ALDEHYDE (ug/l) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
ENDRIN KETONE (ug/!) NA NA NA 0.1U 0.011 U NA NA NA NA NA NA 0.1U 0.01 U 0.0099 U 0.011 U
GAMMA-BHC (LINDANE) (pg/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.045 JN
GAMMA-CHLORDANE (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.0053 U
HEPTACHLOR (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U R
HEPTACHLOR EPOXIDE (ug/l) NA NA NA 0.052 U 0.0053 U NA NA NA NA NA NA 0.051 U 0.0051 U 0.0049 U 0.0053 U
METHOXYCHLOR (pg/l) NA NA NA 0.52 U 0.053 U NA NA NA NA NA NA 0.51 U 0.051 U 0.049 U 0.053 U
TOXAPHENE (pg/1) NA NA NA 52U 0.53 U NA NA NA NA NA NA 51U 0.51 U 049 U 0.53 U
SEMIVOLATILES
1,1'-BIPHENYL (ug/l) NA NA NA 51U 53U 2.89 2312 NA NA NA NA 51U 51U 49 U 54U
1,2,4,5-TETRACHLOROBENZENE (pg/1) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 54U
1,2,4-TRICHLOROBENZENE (ug/l) 100000 U 1000000 U 1000000 U NA NA NA NA NA NA 100000 U 1000000 U NA NA NA NA
1,2-DICHLOROBENZENE (ug/l) 100000 U 1000000 U 1000000 U NA NA NA NA NA NA 100000 U 1000000 U NA NA NA NA
1,3-DICHLOROBENZENE (ug/1) 100000 U 1000000 U 1000000 U NA NA NA NA NA NA 100000 U 1000000 U NA NA NA NA
1,4-DICHLOROBENZENE (ug/l) 100000 U 1000000 U 1000000 U NA NA NA NA NA NA 100000 U 1000000 U NA NA NA NA
2,2'-0XYBIS(1-CHLOROPROPANE) (ug/I) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2,3,4,6-TETRACHLOROPHENOL (pg/1) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 54U
2,4,5-TRICHLOROPHENOL (ug/!) 200000 U 5000000 U 5000000 U 51U 53U NA NA NA NA 200000 U 5000000 U 51U 51U 49 U 54U
2,4,6-TRICHLOROPHENOL (ug/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2,4-DICHLOROPHENOL (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2,4-DIMETHYLPHENOL (ug/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 7.7 51U 49 U 14
2,4-DINITROPHENOL (pg/1) 200000 U 5000000 U 5000000 U 10 UJ 11 U NA NA NA NA 200000 U 5000000 U 10 UJ 10 UJ 9.8 U 11 U
2,4-DINITROTOLUENE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2,6-DINITROTOLUENE (pg/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2-CHLORONAPHTHALENE (pg/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2-CHLOROPHENOL (pg/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2-METHYLNAPHTHALENE (ug/l) 1800000 610000 J 660000 J 22 22 405.99 324792 12000 U NA 360000 1000000 U 15 12 14 8.2
2-METHYLPHENOL (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
2-NITROANILINE (pg/l) 200000 U 5000000 U 5000000 U 10U 11U NA NA NA NA 200000 U 5000000 U 10U 10U 9.8 U 11U
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

Location ID MW-13 MW-13 MW-21 MW-21 MW-21 H-3P (mg/Kg) H-3P (ug/1) H-3P (mg/Kg) H-3P (ug/1) MW-11 MW-11 MW-11 MW-1 MW-1 MW-11
Field Sample ID 013-MP03 013-M005P 021-MOO0SP MW-21-GW- | MW-21-GW- H3P-PR-AI- H3P-PR-AI- H3P-PR-Al- H3P-PR-AI- 011-MPO3 011-MOOSP MW-11-GW- MW-1-GW- MW-1-GW- MW-11-GW-
AU-R1-0 AY-R2-0 R1-0 R1-0 R2-0 R2-0 AZ-R1-0 BQ-R1-0 BQ-R2-0 BA-R2-0
Date Collected 08/06/1993 07/14/1995 07/14/1995 12/16/2009 08/17/2010 9/30/2014 9/30/2014 10/23/2014 10/23/2014 08/06/1993 07/14/1995 12/16/2009 12/17/2009 08/16/2010 08/16/2010
FMP Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A
2-NITROPHENOL (ug/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
3,3'-DICHLOROBENZIDINE (ug/I) 100000 U 2000000 U 2000000 U 51U 53U NA NA NA NA 100000 U 2000000 U 51U 51U 49 U 54U
3-NITROANILINE (pg/1) 200000 U 5000000 U 5000000 U 10U 11U NA NA NA NA 200000 U 5000000 U 10U 10U 9.8 U 11U
4,6-DINITRO-2-METHYLPHENOL (ug/I) 200000 U 5000000 U 5000000 U 10 U 11 U NA NA NA NA 200000 U 5000000 U 10 U 10 U 9.8 U 11 U
4-BROMOPHENYL PHENYL ETHER (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
4-CHLORO-3-METHYLPHENOL (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
4-CHLOROANILINE (pg/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 320000 1000000 U 51U 51U 49 U 54U
4-CHLOROPHENYL-PHENYL ETHER (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
4-METHYLPHENOL (ug/l) 100000 U 1000000 U 1000000 U 51U 9.2 NA NA NA NA 100000 U 1000000 U 12 51U 49 U 16
4-NITROANILINE (ug/l) 200000 U 5000000 U 5000000 U 10 U 11 U NA NA NA NA 200000 U 5000000 U 10 U 10 U 9.8 U 11 U
4-NITROPHENOL (pg/l) 200000 U 5000000 U 5000000 U 10U 11U NA NA NA NA 200000 U 5000000 U 10U 10U 9.8 U 11U
ACENAPHTHENE (ug/I) 100000 U 1000000 U 1000000 U 51U 0.53 U 2.35 1880 NA NA 100000 U 1000000 U 0.15 ) 0.1U 1.2 U 0.72 U
ACENAPHTHYLENE (pg/1) 100000 U 1000000 U 1000000 U 51U 0.53 U 0.44 ) 352 ) NA NA 100000 U 1000000 U 0.51 U 0.1U 1.2 U 0.72 U
ACETOPHENONE (ug/!1) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 54U
ANTHRACENE (pg/!) 100000 U 1000000 U 1000000 U 51U 0.53 U 0.65 ) 520 ) NA NA 100000 U 1000000 U 0.51 U 0.1U 1.2 U 0.72 U
ATRAZINE (pg/1) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 54U
BENZALDEHYDE (ug/l) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 5.4 U
BENZO(A)ANTHRACENE (pg/1) 100000 U 1000000 U 1000000 U 51U 0.53 U NA NA NA NA 100000 U 1000000 U 0.13 ) 0.1U 1.2 U 0.72 U
BENZO(A)PYRENE (pg/l) 100000 U 1000000 U 1000000 U 51U 0.53 U 0.42) 336 J NA NA 100000 U 1000000 U 0.51 U 0.1U 1.2 U 0.72 U
BENZO(B)FLUORANTHENE (ug/I) 100000 U 1000000 U 1000000 U 51U 0.53 U 0.42 ) 336 J NA NA 100000 U 1000000 U 0.24 ) 0.1U 1.2 U 0.72 U
BENZO(G,H,I)PERYLENE (ug/!) 100000 U 1000000 U 1000000 U 51U 0.53 U 1.75 U NA NA NA 100000 U 1000000 U 0.17 ) 0.1U 1.2 U 0.72 U
BENZO(K)FLUORANTHENE (ug/l) 100000 U 1000000 U 1000000 U 51U 0.53 U 349 U NA NA NA 100000 U 1000000 U 0.16 J 0.1U 1.2 U 0.72 U
BENZOIC ACID (ug/l) 100000 U 5000000 U 5000000 U NA NA NA NA NA NA 100000 U 5000000 U NA NA NA NA
BENZYL ALCOHOL (pg/1) 100000 U 1000000 U 1000000 U NA NA NA NA NA NA 100000 U 1000000 U NA NA NA NA
BIS(2-CHLOROETHOXY) METHANE (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
BIS(2-CHLOROETHYL)ETHER (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
BIS(2-ETHYLHEXYL) PHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 1.2) 0.62 ) NA NA NA NA 100000 U 1000000 U 0.91) 1.7 ) 49 U 54U
BUTYL BENZYL PHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
CAPROLACTAM (ug/1) NA NA NA 51U 53U NA NA NA NA NA NA 51U 51U 49 U 5.4 U
CARBAZOLE (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
CHRYSENE (ug/!) 100000 U 1000000 U 1000000 U 51U 0.53 U 0.57 ) 456 NA NA 100000 U 1000000 U 0.21) 0.1U 1.2 U 0.72 U
DIBENZO(A,H)ANTHRACENE (pg/1) 100000 U 1000000 U 1000000 U 51U 0.53 U 1.75 U NA NA NA 100000 U 1000000 U 0.51 U 0.1U 1.2 U 0.72 U
DIBENZOFURAN (ug/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
DIETHYLPHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 23
DIMETHYLPHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
DI-N-BUTYLPHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
DI-N-OCTYLPHTHALATE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA NA NA 100000 U 1000000 U 51U 51U 49 U 54U
FLUORANTHENE (ug/I) 100000 U 1000000 U 1000000 U 51U 0.53 U 2.18 1744 1200 U NA 100000 U 1000000 U 0.7 ) 0.1U 1.2 U 0.61 )
FLUORENE (pg/!) 100000 U 1000000 U 1000000 U 51U 0.53 U 2.09 1672 1200 U NA 100000 U 1000000 U 0.51 U 0.1U 1.2 U 0.72 U
HEXACHLOROBENZENE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA 120 U NA 100000 U 1000000 U 51U 51U 49 U 54U
HEXACHLOROBUTADIENE (pg/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA 240 U NA 100000 U 1000000 U 51U 51U 49 U 54U
HEXACHLOROCYCLOPENTADIENE (pg/1) 100000 U 1000000 U 1000000 U 51U 53U NA NA 1200 U NA 100000 U 1000000 U 51U 51U 49 U 54U
HEXACHLOROETHANE (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA 120 U NA 100000 U 1000000 U 51U 51U 49 U 54U
INDENO(1,2,3-CD)PYRENE (ug/I) 100000 U 1000000 U 1000000 U 51U 0.53 U 1.76 U NA 120 U NA 100000 U 1000000 U 0.15 ) 01U 1.2 U 0.72 U
ISOPHORONE (ug/I) 100000 U 1000000 U 1000000 U 51U 53U NA NA 1200 U NA 100000 U 1000000 U 51U 51U 49 U 54U
NAPHTHALENE (pg/1) 6200000 3200000 3400000 74 66 101.26 81008 1200 U NA 930000 600000 J 140 250 270 100
NITROBENZENE (ug/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA 120 U NA 100000 U 1000000 U 51U 51U 49 U 54U
N-NITROSODI-N-PROPYLAMINE (ug/I) 100000 U 1000000 U 1000000 U 51U 53U NA NA 120 U NA 100000 U 1000000 U 51U 51U 49 U 54U
N-NITROSODIPHENYLAMINE (ug/!) 100000 U 1000000 U 1000000 U 51U 53U NA NA 1200 U NA 100000 U 1000000 U 51U 51U 49 U 54U
PENTACHLOROPHENOL (pg/l) 200000 U 5000000 U 5000000 U 10 U 11U NA NA 4800 U * NA 200000 U 5000000 U 1UJ 02U 2.5 U) 1.4 UJ
PHENANTHRENE (ug/l) 100000 U 1000000 U 1000000 U 51U 0.15 ) 4.39 NA 1200 U NA 100000 U 1000000 U 0.28 J 0.1U 1.2 U 0.25 )
PHENOL (ug/l) 100000 U 1000000 U 1000000 U 51U 53U NA NA 1200 U NA 100000 U 1000000 U 6.1 51U 49 U 54U
PYRENE (ug/l) 100000 U 1000000 U 1000000 U 51U 0.53 U NA NA 1200 U NA 100000 U 1000000 U 0.55 J 01U 12U 0.72 U
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

Location ID MW-13 MW-13 MW-21 MW-21 MW-21 H-3P (mg/Kg) H-3P (ug/1) H-3P (mg/Kg) H-3P (ug/1) MW-11 MW-11 MW-11 MW-1 MW-1 MW-11
Field Sample ID 013-MP03 013-M005P 021-MOO0SP MW-21-GW- | MW-21-GW- H3P-PR-AI- H3P-PR-AI- H3P-PR-Al- H3P-PR-AI- 011-MPO3 011-MOOSP MW-11-GW- MW-1-GW- MW-1-GW- MW-11-GW-
AU-R1-0 AY-R2-0 R1-0 R1-0 R2-0 R2-0 AZ-R1-0 BQ-R1-0 BQ-R2-0 BA-R2-0
Date Collected 08/06/1993 07/14/1995 07/14/1995 12/16/2009 08/17/2010 9/30/2014 9/30/2014 10/23/2014 10/23/2014 08/06/1993 07/14/1995 12/16/2009 12/17/2009 08/16/2010 08/16/2010
FMP Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A
VOLATILES
1,1,1-TRICHLOROETHANE (ug/!) 10000 U 120000 U 31000 U 8.5 U 10U NA NA 0.62 U NA 10000 U 31000 U 85U 22 U 1U 0.5U
1,1,2,2-TETRACHLOROETHANE (pg/1) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 16 U NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE (( NA NA NA 8.5 U 10U NA NA 0.81 U NA NA NA 8.5U 22 U 1U 0.5U
1,1,2-TRICHLOROETHANE (pg/1) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 19U NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
1,1-DICHLOROETHANE (ug/I) 10000 U 120000 U 31000 U 8.5 U 10U NA NA 13U NA 10000 U 31000 U 85U 22 U 1U 0.5U
1,1-DICHLOROETHENE (ug/I) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 0.88 U NA 10000 U 31000 U 8.5U 22 U 2 05U
1,2,3-TRICHLOROBENZENE (ug/l) NA NA NA 8.5 U 10U NA NA 51U NA NA NA 85U 22 U 1U 0.5U
1,2,4-TRICHLOROBENZENE (ug/I) NA NA NA 8.5 U 10 U NA NA 34U NA NA NA 8.5U 22 U 1U 0.5U
1,2-DIBROMO-3-CHLOROPROPANE (pg/1) NA NA NA 8.5 U 10U NA NA 40U NA NA NA 8.5U 22 U 1U 0.5U
1,2-DIBROMOETHANE (pg/1) NA NA NA 8.5 U 10 U NA NA 20U NA NA NA 8.5U 22 U 1U 0.5U
1,2-DICHLOROBENZENE (ug/l) NA NA NA 8.5 U 10U NA NA 19U NA NA NA 85U 22 U 1U 0.5U
1,2-DICHLOROETHANE (ug/I) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 0.85 U NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
1,2-DICHLOROPROPANE (pg/l) 10000 U 120000 U 31000 U 85U 10 U NA NA 1.3 U NA 10000 U 31000 U 85U 22 U 1U 05U
1,3-DICHLOROBENZENE (ug/l) NA NA NA 8.5 U 10 U NA NA 23U NA NA NA 8.5U 22 U 1U 0.5U
1,4-DICHLOROBENZENE (ug/l) NA NA NA 85U 10U NA NA 360 U NA NA NA 85U 22 U 1U 05U
2-BUTANONE (pg/1) 10000 U 250000 U 62000 U 85 U 100 U NA NA 23 U NA 10000 U 62000 U 85 U 220 U 10 U 5U
2-HEXANONE (ug/l) 10000 U 250000 U 62000 U 85 U 100 U NA NA 5.0 U NA 10000 U 62000 U 85 U 220 U 10 U 5U
4-METHYL-2-PENTANONE (ug/I) 10000 U 250000 U 62000 U 85 U 100 U NA NA 9.8 U NA 10000 U 62000 U 85 U 220 U 10 U 5U
ACETONE (ug/l) 9500 JB 250000 U 62000 U 40 ) 100 U NA NA 27 U NA 8200 JB 62000 U 85 U 220 U 10 U 9 U
BENZENE (ug/!) 110000 570000 5100 J 8.5 U 1.2) 45.39 J 36312 17 13600 6200 J 31000 U 190 22 U 1.3 99
BROMOCHLOROMETHANE (ug/l) NA NA NA 85U 10U NA NA 19U |NA NA NA 8.5 U 22 U 1U 0.5U
BROMODICHLOROMETHANE (ug/!) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 1.8 U |NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
BROMOFORM (pg/l) 10000 U 120000 U 31000 U 85U 10 U NA NA 1.2 U |NA 10000 U 31000 U 85U 22 U 1U 05U
BROMOMETHANE (ug/I) 10000 U 250000 U 62000 U 8.5 U 10 U NA NA 0.56 U |NA 10000 U 62000 U 8.5U 22 U 1U 0.5U
CARBON DISULFIDE (pg/1) 10000 U 120000 U 31000 U 85U 10 U NA NA 1.1U |NA 10000 U 31000 U 85U 22 U 1U 0.11)
CARBON TETRACHLORIDE (pg/l) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 2.7 U |NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
CHLOROBENZENE (ug/!) 10000 U 120000 U 31000 U 85U 10 U NA NA 20U |NA 100000 31000 U 85U 22 U 1U 0.5U
CHLOROETHANE (pg/1) 10000 U 250000 U 62000 U 8.5 U 10 U NA NA 1.7 U |NA 10000 U 62000 U 8.5U 22 U 1U 0.5U
CHLOROFORM (pg/!1) 10000 U 120000 U 31000 U 85U 10 U NA NA 0.78 U |NA 10000 U 31000 U 85U 22 U 1U 05U
CHLOROMETHANE (ug/I) 10000 U 250000 U 62000 U 8.5 U 10 U NA NA 0.96 U |NA 10000 U 62000 U 8.5U 22 U 1U 0.5U
CIS-1,2-DICHLOROETHENE (pg/l) NA NA NA 85U 10U NA NA 1.8 U |NA NA NA 8.5 U 28 28 5.1
CIS-1,3-DICHLOROPROPENE (ug/I) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 1.8 U |NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
CYCLOHEXANE (ug/1) NA NA NA 6.8 ) 4.3) NA NA 150 120000 NA NA 23 75 90 16
DIBROMOCHLOROMETHANE (ug/l) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 1.2 U |NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
DICHLORODIFLUOROMETHANE (ug/l) NA NA NA 85U 10U NA NA 21U |NA NA NA 8.5 U 22 U 1U 05U
DICHLOROMETHANE (pg/1) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA NA NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
ETHYLBENZENE (ug/l) 1200000 1400000 100000 85U 1.2) 1551.24 1240992 750 600000 520000 J 86000 85 200 240 29
ISOPROPYLBENZENE (ug/l) NA NA NA 8.5 U 12 465.61 372488 270 216000 NA NA 20 73 77 13 )
M,P-XYLENE (ug/l) NA NA NA 8.5 U 0.86 J 6290.42 5032336 33U |NA NA NA 75 370 110 18
METHYL ACETATE (ug/l) NA NA NA 8.5 U 10 U NA NA 1.4 U |NA NA NA 8.5U 22 U 1U 0.5U
METHYLCYCLOHEXANE (ug/l) NA NA NA 34 17 1976.48 1581184 1200 960000 NA NA 150 78 78 110
METHYL-TERT-BUTYL-ETHER (MTBE) (png/1) NA NA NA 8.5 U 10 U 367.96 U NA 1.8 U |NA NA NA 8.5U 22 U 1U 0.5U
O-XYLENE (ug/1) NA NA NA 85U 1.3) 69.87 J 55896 J 30 24000 NA NA 71 95 1U 20
STYRENE (pg/l) 10000 U 120000 U 31000 U 8.5 U 10 U 367.22 U NA 1.2 U |NA 10000 U 31000 U 8.5U 22 U 1U 0.5U
TETRACHLOROETHENE (ug/1) 10000 U 120000 U 31000 U 85U 10 U NA NA 0.96 U |NA 10000 U 31000 U 85U 22 U 1U 0.5U
TOLUENE (pg/1) 10000 U 120000 U 31000 U 8.5 U 10 U 11.3 ) 9040 J 3.9 3120 10000 U 31000 U 23 22 U 0.32) 3)
TOTAL-1,2-DICHLOROETHENE (ug/1) 10000 U 120000 U 31000 U NA NA NA NA NA NA 10000 U 31000 U NA NA NA NA
TRANS-1,2-DICHLOROETHENE (ug/l) NA NA NA 8.5 U 10 U NA NA 1.3 U |NA NA NA 8.5U 22 U 1U 0.5U
TRANS-1,3-DICHLOROPROPENE (ug/!) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 24 U |NA 10000 U 31000 U 85U 22 U 1U 0.5U
TRICHLOROETHENE (ug/I) 10000 U 120000 U 31000 U 8.5 U 10 U NA NA 091U |NA 10000 U 31000 U 8.5U 22 U 0.36 J 0.13 )
TRICHLOROFLUOROMETHANE (pg/I) NA NA NA 85U 10 U NA NA 1.4 U |NA NA NA 85U 22 U 1U 0.5U
VINYL ACETATE (ug/l) 10000 U 250000 U 62000 U NA NA NA NA NA NA 10000 U 62000 U NA NA NA NA
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells

The Sherwin-Williams Company

Gibbsboro, New Jersey

Location ID MW-13 MW-13 MW-21 MW-21 MW-21 H-3P (mg/Kg) H-3P (ug/1) H-3P (mg/Kg) H-3P (ug/1) MW-11 MW-11 MW-11 MW-1 MW-1 MW-11
Field Sample ID 013-MP03 013-MO0OSP 021.mo0sp | MW-21-GW- MW-21-GW- | H3P-PR-AI- H3P-PR-Al- H3P-PR-Al- H3P-PR-Al- 011-MP03 011-Moosp | MW-11-GW- | MW-1-GW- MW-1-GW- | MW-11-GW-
AU-R1-0 AY-R2-0 R1-0 R1-0 R2-0 R2-0 AZ-R1-0 BQ-R1-0 BQ-R2-0 BA-R2-0
Date Collected 08/06/1993 07/14/1995 07/14/1995 12/16/2009 08/17/2010 9/30/2014 9/30/2014 10/23/2014 10/23/2014 08/06/1993 07/14/1995 12/16/2009 12/17/2009 08/16/2010 08/16/2010
FMP Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Seep Area Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A Tank Farm A
VINYL CHLORIDE (ug/1) 10000 U 250000 U 62000 U 85U 10U NA NA 14U |NA 10000 U 62000 U 551 22 U 0.54 ) 23
XYLENES (TOTAL) (pg/1) 2100000 7500000 860000 NA NA 6360.29 J 5088232 3900 3120000 4600000 2500000 NA NA NA NA
Notes:
5- Cells with bold text indicate a detection of the targeted analyte.
J- The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
U- The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
R- The data are unusable. The sample results are rejected due to serious deficiencies in meeting Quality Control (QC) criteria. The analyte may or may not be present in the sample.
UJ- The analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.
IN- The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical value represents its approximate concentration.
NA- Not Analyzed.
mg/L- milligrams/Liter
ug/l- micrograms/Liter
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

PRODUCT PRODUCT PRODUCT Free Prod Free Prod

Location ID MW-26 MW-26 TANK TANK INLET C TANK RIPRAP Product Tank Rec Sys FPR081407 Rec Sys
Field Sample ID 026-Moosp | "1W-26-GW-BH) WC_PRODUCT | WC_PRODUCT |\, 1  035603|  PROPUCT | 2ioRrap.050703| Product Tank | FPRO72506 FPR081407 FPR-WC-

R2-0 _TANK _TANK _TANK 060811
Date Collected 07/14/1995 08/17/2010 07/24/2002 07/31/2002 03/26/2003 03/26/2003 05/07/2003 4/14/2006 7/25/2006 08/14/07 6/8/2011

Former Gas Former Gas

FMP Area Station Station
INORGANICS
% ASH (%) NA NA NA NA 0.05 0.0027 0.02 NA NA NA NA
% SULFUR (%) NA NA NA NA 0.038 0.047 0.206 NA NA NA NA
ALKALINITY (mg/1) NA 356 NA NA NA NA NA NA NA NA NA
ALKALINITY, BICARBONATE (mg/I) NA 356 NA NA NA NA NA NA NA NA NA
ALKALINITY, CARBONATE (mg/l) NA 5U NA NA NA NA NA NA NA NA NA
AMMONIA, AS N (mg/I) NA 15.5 NA NA NA NA NA NA NA NA NA
CARBON DIOXIDE FREE (mg/l) NA 192 ) NA NA NA NA NA NA NA NA NA
CHLORIDE (mg/l) NA 525 ) NA NA NA NA NA NA NA NA NA
CYANIDE, REACTIVE (mg/l) NA NA 25U NA NA NA NA ND ND NA 250 U *
ETHANE (pg/1) NA 100 U NA NA NA NA NA NA NA NA NA
ETHENE (pg/1) NA 93 U NA NA NA NA NA NA NA NA NA
FERRIC IRON (mg/I) NA 10.4 NA NA NA NA NA NA NA NA NA
FERROUS IRON (mg/l) NA 54.2 NA NA NA NA NA NA NA NA NA
GRAVITY (ug/l) 0.761 NA NA NA NA NA NA NA NA NA NA
HARDNESS AS CALCIUM CARBONATE (mg/l) NA 200 NA NA NA NA NA NA NA NA NA
IGNITABILITY (deg f) NA NA 160 U NA 114 160 U 160 U 141 91.1 NA 107
METHANE (ug/!) NA 13000 NA NA NA NA NA NA NA NA NA
NITRATE (mg/l) NA 0.1U NA NA NA NA NA NA NA NA NA
PH (su) NA NA 7.19 NA 7.08 6.7 6.28 6.76 5.98 NA 6.36 HF
PHOSPHORUS (mg/I) NA 032 U NA NA NA NA NA NA NA NA NA
SULFATE (mg/1) NA 5 UJ NA NA NA NA NA NA NA NA NA
SULFIDE (mg/1) NA 1U NA NA NA NA NA NA NA NA NA
SULFIDE, REACTIVE (mg/I) NA NA 20U NA NA NA NA ND ND NA 20.0 U
TKN (mg/1) NA NA NA NA 82.5 05U 2.1 NA NA NA NA
TOTAL DISSOLVED SOLIDS (ug/l) NA 1080000 NA NA NA NA NA NA NA NA NA
TOTAL ORGANIC CARBON (pg/l) NA 20400 NA NA NA NA NA NA NA NA NA
TOTAL SUSPENDED SOLIDS (mg/1) NA 42 NA NA NA NA NA NA NA NA NA
TPH AS DIESEL (ug/l) 690000 NA NA NA 390 251 1450 NA NA NA NA
TPH AS GASOLINE (pg/1) NA NA NA NA 21000 6100 NA NA NA NA NA
METALS
ALUMINUM, TOTAL (ug/l) NA 200 U NA NA 36800 947 U 748 U NA NA NA NA
ANTIMONY, TOTAL (pg/1) NA 2 U NA NA 39.1 U 39.1 U 46 U NA NA NA NA
ARSENIC, TOTAL (ug/l) NA 9.5 NA NA 112 273 U 37 U NA NA NA NA
BARIUM, TOTAL (ug/l) NA 34.2 ) NA NA 859 52.8 145 NA NA NA NA
BERYLLIUM, TOTAL (ug/l) NA 1U NA NA 3.6 1.7 U 1U NA NA NA NA
CADMIUM, TOTAL (pg/1) NA 1U NA NA 3.1 31U 5U NA NA NA NA
CALCIUM, TOTAL (ug/!1) NA 55000 NA NA 101000 27700 51900 NA NA NA NA
CHROMIUM, TOTAL (ug/!) NA 10 U NA NA 160 11.1 U 9 U NA NA NA NA
COBALT, TOTAL (ug/l) NA 50 U NA NA 24.2 15.7 7U NA NA NA NA
COPPER, TOTAL (ug/!) NA 25 U NA NA 294 28.3 23 NA NA NA NA
CYANIDE, TOTAL (pg/!) NA 2.9 NA NA 200 53U 0.55 U NA NA NA NA
IRON, TOTAL (ug/l) NA 64800 NA NA 156000 89300 3260 NA NA NA NA
LEAD, TOTAL (ug/l) 25 U 1U NA NA 368 25,5 U 17 U NA NA NA NA
MAGNESIUM, TOTAL (ug/l) NA 13100 NA NA 48700 4280 9250 NA NA NA NA
MANGANESE, TOTAL (ug/!) NA 51.6 NA NA 872 206 262 NA NA NA NA
MERCURY, TOTAL (ug/l) NA 0.2 U NA NA 1U 1U 1U NA NA NA NA
NICKEL, TOTAL (ug/!) NA 40 U NA NA 62.6 17.6 U 11 U NA NA NA NA
POTASSIUM, TOTAL (ug/l) NA 12100 NA NA 12500 6070 5710 NA NA NA NA
SELENIUM, TOTAL (ug/l) NA 35U NA NA 46.2 U 46.2 U 45 U NA NA NA NA
SILVER, TOTAL (ug/l) NA 10U NA NA 88 U 9.4 9 U NA NA NA NA
SODIUM, TOTAL (pg/1) NA 372000 NA NA 134000 26000 83900 NA NA NA NA
THALLIUM, TOTAL (ug/!) NA 1U NA NA 49 U 49 U 49 U NA NA NA NA
VANADIUM, TOTAL (ug/l) NA 50 U NA NA 142 14.7 U 10 U NA NA NA NA
ZINC, TOTAL (pg/1) NA 4.4) NA NA 1110 142 146 U NA NA NA NA
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company

Gibbsboro, New Jersey

PRODUCT PRODUCT PRODUCT Free Prod Free Prod

Location ID MW-26 MW-26 TANK TANK INLET C TANK RIPRAP Product Tank Rec Sys FPR081407 Rec Sys
Field Sample ID 026-Moosp | "1W-26-GW-BH) WC_PRODUCT | WC_PRODUCT |\, 1  035603|  PROPUCT | 2ioRrap.050703| Product Tank | FPRO72506 FPR081407 FPR-WC-

R2-0 _TANK _TANK _TANK 060811
Date Collected 07/14/1995 08/17/2010 07/24/2002 07/31/2002 03/26/2003 03/26/2003 05/07/2003 4/14/2006 7/25/2006 08/14/07 6/8/2011

Former Gas Former Gas

FMP Area Station Station
ORGANICS
TOTAL PETROLEUM HYDROCARBON (mg/l) NA NA 1120 NA NA NA NA NA NA NA NA
PEST/PCB
4,4'-DDD (pg/1) NA 0.0095 U NA 0.05 U 02U 02U 0.17 U NA NA NA NA
4,4'-DDE (ug/l) NA 0.0095 U NA 0.05 U 0.44 ) 0.2 U 0.17 U NA NA NA NA
4,4'-DDT (ug/l) NA 0.0095 U NA 0.05 U 02U 02U 0.17 U NA NA NA NA
ALDRIN (pg/1) NA 0.0048 U NA 0.1 0.1 U 0.1U 0.083 U NA NA NA NA
ALPHA-BHC (ug/l) NA 0.0048 U NA 0.05 U 01U 01U 0.083 U NA NA NA NA
ALPHA-CHLORDANE (ug/I) NA 0.0048 U NA NA 0.1U 0.1U 0.083 U NA NA NA NA
AROCLOR-1016 (pg/1) NA 0.094 U NA 05U 2U 2U 1.7 U NA NA NA NA
AROCLOR-1221 (pg/1) NA 0.094 U NA 0.5 U 4 U 4 U 33U NA NA NA NA
AROCLOR-1232 (pg/l) NA 0.094 U NA 05U 2U 2U 1.7 U NA NA NA NA
AROCLOR-1242 (pg/1) NA 0.094 U NA 0.5 U 2 U 2 U 1.7 U NA NA NA NA
AROCLOR-1248 (ug/l) NA 0.094 U NA 05U 2 U 2 U 1.7 U NA NA NA NA
AROCLOR-1254 (pg/1) NA 0.094 U NA 0.5 U 2 U 2 U 1.7 U NA NA NA NA
AROCLOR-1260 (pg/1) NA 0.094 U NA 05U 2 U 2 U 1.7 U NA NA NA NA
AROCLOR-1262 (pg/1) NA 0.094 U NA 0.5 U NA NA NA NA NA NA NA
AROCLOR-1268 (ug/l) NA 0.094 U NA 05U NA NA NA NA NA NA NA
BETA-BHC (ug/l) NA 0.033 JN NA 0.05 U 0.1U 0.1U 0.083 U NA NA NA NA
CHLORDANE (ug/!) NA NA NA 05U NA NA NA NA NA NA NA
DELTA-BHC (ug/l) NA R NA 0.05 U 0.1U 0.1U 0.083 U NA NA NA NA
DIELDRIN (pg/1) NA 0.0095 U NA 0.094 ) 0.2 U 0.2 U 0.17 U NA NA NA NA
ENDOSULFAN | (ug/l) NA 0.0048 U NA 0.05 U 0.1U 0.1U 0.083 U NA NA NA NA
ENDOSULFAN I (ug/1) NA 0.0095 U NA 0.05 U 0.2 U 0.2 U 0.17 U NA NA NA NA
ENDOSULFAN SULFATE (ug/l) NA 0.0095 U NA 0.05 U 0.2 U 0.2 U 0.17 U NA NA NA NA
ENDRIN (ug/l) NA 0.0095 U NA 0.05 U 0.2 U 0.2 U 0.17 U NA NA NA NA
ENDRIN ALDEHYDE (ug/l) NA 0.0095 U NA 0.05 U 0.2 U 02U 0.17 U NA NA NA NA
ENDRIN KETONE (ug/!) NA 0.0095 U NA NA 0.2 U 0.2 U 0.17 U NA NA NA NA
GAMMA-BHC (LINDANE) (pg/l) NA 0.0066 JN NA 0.22 0.1U 0.1U 0.083 U NA NA NA NA
GAMMA-CHLORDANE (ug/l) NA 0.0048 U NA NA 01U 0.1U 0.083 U NA NA NA NA
HEPTACHLOR (ug/l) NA R NA 0.05 U 0.1U 0.1U 0.083 U NA NA NA NA
HEPTACHLOR EPOXIDE (ug/l) NA 0.0048 U NA 0.05 U 0.1U 0.1U 0.083 U NA NA NA NA
METHOXYCHLOR (ug/l) NA 0.048 U NA NA 1U 1U 0.83 U NA NA NA NA
TOXAPHENE (pg/1) NA 0.48 U NA 05U 10U 10U 83U NA NA NA NA
SEMIVOLATILES
1,1'-BIPHENYL (ug/l) NA 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
1,2,4,5-TETRACHLOROBENZENE (pg/1) NA 49 U NA NA NA NA NA NA NA NA NA
1,2,4-TRICHLOROBENZENE (ug/l) 1000000 U NA NA NA NA NA NA NA NA NA NA
1,2-DICHLOROBENZENE (ug/l) 1000000 U NA NA NA NA NA NA NA NA NA NA
1,3-DICHLOROBENZENE (ug/1) 1000000 U NA NA NA NA NA NA NA NA NA NA
1,4-DICHLOROBENZENE (ug/l) 1000000 U NA NA NA NA NA NA NA NA NA NA
2,2'-0XYBIS(1-CHLOROPROPANE) (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2,3,4,6-TETRACHLOROPHENOL (pg/1) NA 49 U NA NA NA NA NA NA NA NA NA
2,4,5-TRICHLOROPHENOL (ug/l) 2000000 U 49 U NA NA 10000 U 2500 U 62 U NA NA NA NA
2,4,6-TRICHLOROPHENOL (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2,4-DICHLOROPHENOL (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2,4-DIMETHYLPHENOL (ug/!) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2,4-DINITROPHENOL (pg/1) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
2,4-DINITROTOLUENE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2,6-DINITROTOLUENE (pg/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2-CHLORONAPHTHALENE (pg/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2-CHLOROPHENOL (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2-METHYLNAPHTHALENE (ug/l) 460000 J 14 NA NA 360 J 180 ) 151 NA NA NA NA
2-METHYLPHENOL (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
2-NITROANILINE (pg/l) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

PRODUCT PRODUCT PRODUCT Free Prod Free Prod
Location ID MW-26 MW-26 TANK TANK INLET C TANK RIPRAP Product Tank Rec Sys FPR081407 Rec Sys
Field Sample ID 026-Moosp | "1W-26-GW-BH) WC_PRODUCT | WC_PRODUCT |\, 1  035603|  PROPUCT | 2ioRrap.050703| Product Tank | FPRO72506 FPR081407 FPR-WC-
R2-0 _TANK _TANK _TANK 060811
Date Collected 07/14/1995 08/17/2010 07/24/2002 07/31/2002 03/26/2003 03/26/2003 05/07/2003 4/14/2006 7/25/2006 08/14/07 6/8/2011
Former Gas Former Gas
FMP Area Station Station
2-NITROPHENOL (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
3,3'-DICHLOROBENZIDINE (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
3-NITROANILINE (pg/1) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
4,6-DINITRO-2-METHYLPHENOL (ug/I) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
4-BROMOPHENYL PHENYL ETHER (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
4-CHLORO-3-METHYLPHENOL (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
4-CHLOROANILINE (pg/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
4-CHLOROPHENYL-PHENYL ETHER (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
4-METHYLPHENOL (pg/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
4-NITROANILINE (ug/l) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
4-NITROPHENOL (pg/l) 2000000 U 9.8 U NA NA 10000 U 2500 U 62 U NA NA NA NA
ACENAPHTHENE (ug/I) 1000000 U 1.2 U NA NA 4000 U 1000 U 25 U NA NA NA NA
ACENAPHTHYLENE (pg/1) 1000000 U 12U NA NA 4000 U 1000 U 25U NA NA NA NA
ACETOPHENONE (ug/I1) NA 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
ANTHRACENE (ug/l) 1000000 U 12U NA NA 4000 U 1000 U 25U NA NA NA NA
ATRAZINE (pg/1) NA 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
BENZALDEHYDE (ug/l) NA 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
BENZO(A)ANTHRACENE (pg/1) 1000000 U 1.2 U NA NA 120 J 1000 U 25 U NA NA NA NA
BENZO(A)PYRENE (ug/!) 1000000 U 12U NA NA 110 ) 1000 U 25U NA NA NA NA
BENZO(B)FLUORANTHENE (ug/I) 1000000 U 1.2 U NA NA 210 ) 1000 U 25 U NA NA NA NA
BENZO(G,H,I)PERYLENE (ug/!) 1000000 U 12U NA NA 100 J 1000 U 25U NA NA NA NA
BENZO(K)FLUORANTHENE (ug/l) 1000000 U 1.2 U NA NA 84 ) 1000 U 25 U NA NA NA NA
BENZOIC ACID (ug/l) 1000000 U NA NA NA NA NA NA NA NA NA NA
BENZYL ALCOHOL (pg/1) 1000000 U NA NA NA NA NA NA NA NA NA NA
BIS(2-CHLOROETHOXY) METHANE (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
BIS(2-CHLOROETHYL)ETHER (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
BIS(2-ETHYLHEXYL) PHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
BUTYL BENZYL PHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
CAPROLACTAM (ug/1) NA 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
CARBAZOLE (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
CHRYSENE (pg/1) 1000000 U 12U NA NA 160 J 1000 U 25U NA NA NA NA
DIBENZO(A,H)ANTHRACENE (pg/1) 1000000 U 1.2 U NA NA 4000 U 1000 U 25 U NA NA NA NA
DIBENZOFURAN (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
DIETHYLPHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
DIMETHYLPHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
DI-N-BUTYLPHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
DI-N-OCTYLPHTHALATE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25U NA NA NA NA
FLUORANTHENE (ug/I) 1000000 U 1.2 U NA NA 330 J 1000 U 25 U NA NA NA NA
FLUORENE (ug/l) 1000000 U 12U NA NA 4000 U 1000 U 25U NA NA NA NA
HEXACHLOROBENZENE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
HEXACHLOROBUTADIENE (pg/!) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
HEXACHLOROCYCLOPENTADIENE (pg/1) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
HEXACHLOROETHANE (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
INDENO(1,2,3-CD)PYRENE (ug/I) 1000000 U 1.2 U NA NA 100 J 1000 U 25 U NA NA NA NA
ISOPHORONE (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
NAPHTHALENE (pg/1) 1600000 170 NA NA 1300 ) 790 J 140 NA NA NA NA
NITROBENZENE (ug/!) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
N-NITROSODI-N-PROPYLAMINE (ug/I) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
N-NITROSODIPHENYLAMINE (ug/!) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
PENTACHLOROPHENOL (pg/l) 2000000 U 25U NA NA 10000 U 2500 U 62 U NA NA NA NA
PHENANTHRENE (ug/l) 1000000 U 1.2 U NA NA 100 J 1000 U 25 U NA NA NA NA
PHENOL (ug/l) 1000000 U 49 U NA NA 4000 U 1000 U 25 U NA NA NA NA
PYRENE (ug/l) 1000000 U 12U NA NA 270 ) 1000 U 25U NA NA NA NA

EHSSSu ort
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

PRODUCT PRODUCT PRODUCT Free Prod Free Prod

Location ID MW-26 MW-26 TANK TANK INLET C TANK RIPRAP Product Tank Rec Sys FPR081407 Rec Sys
Field Sample ID 026-Moosp | "1W-26-GW-BH) WC_PRODUCT | WC_PRODUCT |\, 1  035603|  PROPUCT | 2ioRrap.050703| Product Tank | FPRO72506 FPR081407 FPR-WC-

R2-0 _TANK _TANK _TANK 060811
Date Collected 07/14/1995 08/17/2010 07/24/2002 07/31/2002 03/26/2003 03/26/2003 05/07/2003 4/14/2006 7/25/2006 08/14/07 6/8/2011

Former Gas Former Gas

FMP Area Station Station
VOLATILES
1,1,1-TRICHLOROETHANE (ug/1) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
1,1,2,2-TETRACHLOROETHANE (pg/1) 62000 U 5U NA NA 250 U 50 U NA 100 U NA NA NA
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE (y NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,1,2-TRICHLOROETHANE (pg/1) 62000 U 5U NA NA 250 U 50 U NA 300 U NA NA NA
1,1-DICHLOROETHANE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
1,1-DICHLOROETHENE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 200 U NA NA NA
1,2,3-TRICHLOROBENZENE (ug/l) NA 5U NA NA NA NA NA NA NA NA NA
1,2,4-TRICHLOROBENZENE (ug/l) NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,2-DIBROMO-3-CHLOROPROPANE (pg/1) NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,2-DIBROMOETHANE (pg/1) NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,2-DICHLOROBENZENE (ug/l) NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,2-DICHLOROETHANE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 200 U NA NA NA
1,2-DICHLOROPROPANE (pg/l) 62000 U 5U NA NA 250 U 50 U NA 100 U NA NA NA
1,3-DICHLOROBENZENE (ug/l) NA 5U NA NA 250 U 50 U NA NA NA NA NA
1,4-DICHLOROBENZENE (ug/l) NA 5U NA NA 250 U 50 U NA NA NA NA NA
2-BUTANONE (pg/1) 62000 U 50 U NA NA 250 U 50 U NA NA NA NA NA
2-HEXANONE (ug/l) 62000 U 50 U NA NA 250 U 50 U NA NA NA NA NA
4-METHYL-2-PENTANONE (ug/I) 62000 U 50 U NA NA 250 U 50 U NA NA NA NA NA
ACETONE (ug/l) 62000 U 50 U NA NA 250 U 50 U NA NA NA NA NA
BENZENE (ug/!) 4400 J 26 NA NA 97 ) 460 NA 260 NA NA NA
BROMOCHLOROMETHANE (ug/l) NA 5U NA NA NA NA NA 100 U NA NA NA
BROMODICHLOROMETHANE (ug/l) 62000 U 5U NA NA 250 U 50 U NA NA NA NA NA
BROMOFORM (ug/l) 62000 U 5U NA NA 250 U 50 U NA 400 U NA NA NA
BROMOMETHANE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CARBON DISULFIDE (ug/1) 62000 U 5U NA NA 250 U 50 U NA NA NA NA NA
CARBON TETRACHLORIDE (pg/l) 62000 U 5U NA NA 250 U 50 U NA 200 U NA NA NA
CHLOROBENZENE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CHLOROETHANE (pg/1) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CHLOROFORM (pg/!) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CHLOROMETHANE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CIS-1,2-DICHLOROETHENE (pg/l) NA 5U NA NA 250 U 50 U NA 500 U NA NA NA
CIS-1,3-DICHLOROPROPENE (ug/I) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
CYCLOHEXANE (ug/1) NA 25 NA NA 28 ) 31) NA NA NA NA NA
DIBROMOCHLOROMETHANE (ug/l) 62000 U 5U NA NA 250 U 50 U NA NA NA NA NA
DICHLORODIFLUOROMETHANE (ug/l) NA U NA NA 250 U 50 U NA NA NA NA NA
DICHLOROMETHANE (pg/1) 62000 U 5U NA NA 250 U 45 ) NA NA NA NA NA
ETHYLBENZENE (ug/l) 11000 J 21 NA NA 530 290 NA 2100 NA NA NA
ISOPROPYLBENZENE (ug/l) NA 83 NA NA 91 36 J NA NA NA NA NA
M,P-XYLENE (ug/l) NA 11 NA NA NA NA NA NA NA NA NA
METHYL ACETATE (ug/l) NA 5U NA NA 250 U 50 U NA NA NA NA NA
METHYLCYCLOHEXANE (pg/l) NA 54 NA NA 240 ) 37 ) NA NA NA NA NA
METHYL-TERT-BUTYL-ETHER (MTBE) (pg/1) NA 5U NA NA 250 U 23 ) NA NA NA NA NA
O-XYLENE (ug/1) NA 5U NA NA NA NA NA NA NA NA NA
STYRENE (pg/l) 62000 U 5U NA NA 250 U 50 U NA NA NA NA NA
TETRACHLOROETHENE (ug/1) 62000 U 5U NA NA 250 U 50 U NA 100 U NA NA NA
TOLUENE (ug/1) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
TOTAL-1,2-DICHLOROETHENE (ug/1) 62000 U NA NA NA NA NA NA NA NA NA NA
TRANS-1,2-DICHLOROETHENE (ug/I) NA 5U NA NA 250 U 50 U NA 500 U NA NA NA
TRANS-1,3-DICHLOROPROPENE (ug/!) 62000 U 5U NA NA 250 U 50 U NA 500 U NA NA NA
TRICHLOROETHENE (ug/l) 62000 U 5U NA NA 250 U 50 U NA 100 U NA NA NA
TRICHLOROFLUOROMETHANE (pg/I) NA 5U NA NA 250 U 50 U NA 500 U NA NA NA
VINYL ACETATE (ug/l) 62000 U NA NA NA NA NA NA NA NA NA NA

EHSSSu ort
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Table 6-4
Summary of Historical LNAPL Analytical Results Collected From Wells
The Sherwin-Williams Company
Gibbsboro, New Jersey

PRODUCT PRODUCT PRODUCT Free Prod Free Prod
Location ID MW-26 MW-26 TANK TANK INLET C TANK RIPRAP Product Tank Rec Sys FPR081407 Rec Sys
Field Sample ID 026-Moosp | "1W-26-GW-BH) WC_PRODUCT | WC_PRODUCT |\, 1  035603|  PROPUCT | 2ioRrap.050703| Product Tank | FPRO72506 FPR081407 FPR-WC-
R2-0 _TANK _TANK _TANK 060811
Date Collected 07/14/1995 08/17/2010 07/24/2002 07/31/2002 03/26/2003 03/26/2003 05/07/2003 4/14/2006 7/25/2006 08/14/07 6/8/2011
Former Gas Former Gas
FMP Area Station Station
VINYL CHLORIDE (pg/!) 62000 U 5U NA NA 250 U 50 U NA NA NA NA NA
XYLENES (TOTAL) (ug/l) 420000 NA NA NA 3700 1500 NA 12000 NA NA NA
Notes:

5- Cells with bold text indicate a detection of the targeted analyte.
J- The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
U- The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
R- The data are unusable. The sample results are rejected due to serious deficiencies in meeting Quality Control (QC) criteria. The analyte may or may not be present in the sample.

UJ- The analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.

IN- The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical value represents its approximate concentration.

NA- Not Analyzed.

mg/L- milligrams/Liter
ug/l- micrograms/Liter

EHSSSu ort
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Table 6-5
Summary of Historical LNAPL Waste Disposal Analytical Results
The Sherwin-Williams Company
Gibbsboro, New Jersey

PRODUCT PRODUCT Free Prod Free Prod

Location ID TANK TANK Product Tank Rec Sys FPR081407 Rec Sys
WC_PRODUCT_| PRODUCT

Field Sample ID TANK _TANK Product Tank FPR072506 FPR081407 FPR-WC-060811
Date Collected 07/24/2002 03/26/2003 4/14/2006 7/25/2006 8/14/2007 6/8/2011
TCLP METAL
ARSENIC, TCLP (mg/1) 0.018 U NA 0.0047 U 0.09 NA 0.94 U
BARIUM, TCLP (mg/I) 0.41 NA 0.04 0.015 U NA 0.19 U
CADMIUM, TCLP (mg/I) 0.002 U NA 0.0006 U 0.006 U NA 0.094 U
CHROMIUM, TCLP (mg/I) 0.0055 U NA 0.003 U 0.03 U NA 0.38 U
LEAD, TCLP (mg/l) 001U NA 0.0027 U 0.07 NA 047 U
MERCURY, TCLP (mg/I) 0.0001 U NA 0.0001 U 0.005 NA 0.0075 U
SELENIUM, TCLP (mg/I) 0.023 U NA 0.0049 U 0.049 U NA 14U
SILVER, TCLP (mg/1) 0.0055 U NA 0.0025 U 0.025 U NA 0.28 U
TCLP HERBICIDES
2,4,5-TP (SILVEX), TCLP (mg/I) 0.08 U NA 0.08 U 0.00000038 U NA 2.4 U
2,4-D, TCLP (mg/l) 0.08 U NA 0.08 U 0.00000038 U NA 24U
TCLP PESTICIDES
CHLORDANE, TCLP (mg/1) 0.005 U NA 0.005 U 0.5 U 0.005 U 1.0 U
ENDRIN, TCLP (mg/l) 0.0005 U NA 0.0005 U 0.05 U 0.0005 U 0.10 U *
GAMMA-BHC, TCLP (mg/l) 0.0005 U NA 0.0005 U 0.05 U 0.0005 U 0.10 U
HEPTACHLOR EPOXIDE, TCLP (mg/l) 0.0005 U NA 0.0005 U 0.05 U 0.0005 U 0.10 U
HEPTACHLOR, TCLP (mg/I) 0.0005 U NA 0.0005 U 0.05 U 0.0005 U 0.10 U
METHOXYCHLOR, TCLP (mg/I) 0.0005 U NA 0.0005 U 0.05 U 0.0005 U 0.10 U
TOXAPHENE, TCLP (mg/l) 0.005 U NA 0.005 U 05U 0.005 U 1.0U
TCLP SEMIVOLATILES
1,4-DICHLOROBENZENE, TCLP (mg/1) 0.08 U NA 0.04 U 500 U 500 U 500 UH
2,4,5-TRICHLOROPHENOL, TCLP (mg/I) 0.08 U NA 0.04 U 500 U 500 U 500 UH
2,4,6-TRICHLOROPHENOL, TCLP (mg/l) 0.08 U NA 0.04 U 500 U 500 U 500 UH
2,A-DINITROTOLUENE, TCLP (mg/I) 0.016 U NA 0.008 U 100 U 100 U 100 UH
2-METHYLPHENOL, TCLP (mg/I) 0.08 U NA NA NA NA NA
HEXACHLOROBENZENE, TCLP (mg/I) 0.008 U NA 0.004 U 50 U 50 U 50 UH
HEXACHLOROBUTADIENE, TCLP (mg/l) 0.016 U NA 0.008 U 100 U 100 U 100 UH
HEXACHLOROETHANE, TCLP (mg/I) 0.008 U NA 0.004 U 50 U 50 U 50 UH
M&P-CRESOL, TCLP (mg/I) 0.08 U NA 0.0023 J 500 U 500 U 500 UH *
NITROBENZENE, TCLP (mg/l) 0.008 U NA 0.004 U 50 U 50 U 50 UH
PENTACHLOROPHENOL, TCLP (mg/I) 032U NA 0.04 U 2000 U 2000 U 1500 U H
PYRIDINE, TCLP (mg/I) 0.08 U NA 0.04 U 500 U 500 U 500 UH *
TCLP VOLATILES
1,1-DICHLOROETHENE, TCLP (mg/I) 0.002 U NA 0.05 U 10 U 0.01 U 0.50 U
1,2-DICHLOROETHANE, TCLP (mg/I) 0.002 U NA 0.05 U 10 U 0.01 U 0.50 U
BENZENE, TCLP (mg/1) 0.001 U NA 0.2 490 0.2 U 49
CARBON TETRACHLORIDE, TCLP (mg/I) 0.002 U NA 0.05 U 10 U 0.01 U 0.50 U
CHLOROBENZENE, TCLP (mg/l) 0.005 U NA 0.12 U 25 U 0.025 U 0.50 U
CHLOROFORM, TCLP (mg/l) 0.005 U NA 0.12 U 25U 0.025 U 0.50 U
METHYL ETHYL KETONE, TCLP (mg/I) 0.005 U NA 0.12 U 25U 0.025 U 5.0U
TETRACHLOROETHENE, TCLP (mg/l) 0.001 U NA 0.025 U 5U 0.005 U 0.50 U
TRICHLOROETHYLENE (TCE), TCLP (mg/I) 0.001 U NA 0.025 U 5U 0.005 U 0.50 U
VINYL CHLORIDE, TCLP (mg/I) 0.005 U NA 0.12 U 25U 0.025 U 0.50 U

Notes:
5- Cells with bold text indicate a detection of the targeted analyte.
The result is an estimated quantity. The associated numerical value
J- the analyte in the sample.
The analyte was analyzed for, but was not detected above the level
U- limit.
NA- Not Analyzed.
mg/L- milligrams/Liter
* - Recovery or RPD exceeds control limits
H - Sample was prepped or analyzed beyond the specified holding time

EHSSSU ort
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Table 6-8
LNAPL Pore Fluid Saturation Data
The Sherwin-Williams Company
Gibbsboro, New Jersey

i Pore Fluid Saturation
sample ID Depth Water Bearing U.S.CS ) (% Pore Volume)
(ft bgs) Zone Classification
Water NAPL
DP-1(15.3'-16.0") 15.3-15.5 Shallow SM 54.0 4.7
DP-2 (12.0'-12.6") 12.0-12.2 Shallow SP 53.3 3.9
DP-5(11.5'-12.2") 11.5-11.7 Shallow SM 61.9 7.4
DP-8 (12.0'-12.7') 12.0-12.2 Shallow SM 69.6 2.0
DP-13 (6.5'-7.2") 6.5-6.7 Shallow SM 72.1 4.3
DP-14 (13.5'-14.2") 13.5-13.7 Shallow SM 70.6 2.2
DP-15(11.0'-11.7') 11.0-11.2 Shallow SP 71.2 1.1
DP-16 (3.3'-4.0") 3.3-3.7 Shallow SP 39.4 2.4
DP-17 (1.9'-2.5") 1.9-2.2 Shallow GP 43.4 3.8
DP-17 (4.4'-5.0") 4.4-4.6 Shallow SM 69.0 1.9
DP-18 (6.5'-7.2") 6.5-6.7 Shallow ML 67.6 0.7
DP-20 (8.0'-8.8'") 8.0-8.2 Shallow SP 69.6 3.3
DP-21(10.7'-11.2") 10.7-10.9 Shallow SM 58.1 5.5
DP-21 (14.0'-14.6') 14.0-14.6 Shallow SP 63.5 5.0
DP-21(16.9'-17.3") 17.1-17.3 Shallow SM 79.1 1.0
DP-22 (7.3'-8.0") 7.5-7.7 Shallow SM/SP 51.0 1.4
DP-22 (11.3'-12.0') 11.8-12.0 Shallow SM 56.4 8.7
DP-22(17.7'-18.3") 17.7-17.9 Shallow SM 67.1 1.5
DP-22 (20.5'-21.0') 20.5-21.0 Shallow SP 80.7 4.8
DP-23(11.0'-11.7') 11.0-11.2 Shallow SM 28.8 2.2
DP-23 (16.0'-16.7') 16.0-16.2 Shallow SM 71.6 0.1
DP-24 (17.0'-17.5') 17.0-17.2 Shallow SM 86.2 0.3

Notes:

ft bgs = feet below ground surface

NAPL = Non-aqueous phase liquid

VB = bulk volume

USCS Classifications, water bearing zones, and depth to saturated zones sourced from boring logs.

EHSSSu ort
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Table 6-9
Imbibition Testing Summary of Results
The Sherwin-Williams Company
Gibbsboro, New Jersey

Soecifi Density Porosity (%Vb)(z) Pore Fluid Saturation (% Pore Volume)(s)
ecific .
Well/Sample [ Water S:mple Sample 'rz:‘s;u':: DryBulk | Grain Prior to Imbibition Capillary Pressure | After Imbibition Capillary Pressure | Change In iaturations Via Imbibition
BearingZone| Depth | Orientation” Goweight) | (gfec) | (gfe) | TOH [AirFilled : : (% Pore Volume)
(ft bgs) Water (Swi) NAPL (Soi) Water (Srw) NAPL (Sor) e L
Saturation Saturation Saturation Saturation
DP-4 (13.5-14.2) Shallow 139 H 15.6 1.39 2.67 47.98 9.8 41.3 4.8 74.8 4.8 33.5 0
DP-9 (8-8.8) Shallow 8.4 H 14.4 1.46 2.66 45.19 2.8 43.5 3.5 90.3 3.5 46.8 0
DP-13 (2.2-3) Shallow 2.7 H 9.3 1.42 2.65 46.15 6.4 27.0 2.2 84.0 2.2 57 0
DP-14 (6.8-7.5) Shallow 6.8 H 23.7 1.52 2.70 43.51 23 78.5 5.7 88.9 5.7 10.4 0
DP-15 (6.8-7.4) Shallow 7.2 H 18.2 1.33 2.67 50.23 13.3 46.1 3.0 70.5 3.0 24.4 0
DP-17 (3-3.6) Shallow 3.0 H 17.4 1.55 2.67 41.80 7.4 61.6 4.3 78.0 43 16.4 0
DP-18 (3.5-4.2) Shallow 3.5 H 13.8 1.52 2.67 43.18 11.5 47.2 5.1 68.3 5.1 21.1 0
DP-20 (6.2-6.8) Shallow 6.7 H 14.4 1.42 2.66 46.49 1.8 39.3 6.1 90.2 6.1 50.9 0
DP-21(11.2-11.7) Shallow 115 H 20.2 1.43 2.68 46.69 8.8 60.1 1.7 79.5 1.7 19.4 0
DP-22 (13.5-14.2) Shallow 13.5 H 225 1.42 2.69 47.02 1.7 61.2 8.3 88.1 8.3 26.9 0
DP-23 (14-14.7) Shallow 14.0 H 21.5 1.39 2.67 47.89 10.8 59.1 3.6 73.8 3.6 14.7 0
DP-24 (13.5-14.2) Shallow 139 H 19.2 1.55 2.68 42.14 3.2 50.2 3.6 88.8 3.6 38.6 0
Notes:

ft bgs = feet below ground surface

g =grams

cc = cubic centimeter

NAPL = Non-aqueous phase liquid

Vb = bulk volume

Swi = Initial Water Saturation as received prior to testing

Srw = Residual Water Saturation after testing

Soi = Initial NAPL Saturation as received prior to testing

Sor = Residual NAPL Saturation after testing

USCS Classifications, water bearing zones, and depth to saturated zones sourced from boring logs
(1) = Sample Orientation: H=horizontal; V - vertical; R - remold

(2) = Total Porosity = all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids
(3) Fluid density used to calculate pore fluid saturation; Water = 0.9996 g/cc; NAPL = 0.7923 g/ccc

EHS Support
,WERM/,W Page 1 of 1




Table 6-10

Effective Solubility Calculations (MW-11)
The Sherwin-Williams Company
Gibbsboro, New Jersey

Pure-Phase Molecular Pure-P.h.ase Pure Phase MW-11 MW-11 MWw-11 MW-11 ) MWw-11 . Maximum Putenti.al Soil
. Density I Solubility Vapor Pressure Concentration | Concentration Percent Percent Mole Estimated Effective Gas Concentration
& (mg/L) (mm Hg) Mass N Solubility from LNAPL Source

(g/cm3) (g/mol) (25 deg C) (25 deg C) (me/\e) (mol/ke) Fraction e (png/L) (pg/m3)
Aliphatic Hydrocarbons
C9-C12 [ [ 14900 [ 007 0.00087 | 770,000] 5.1678] 77.00% 87.85% 61 6128
Semivolatile Organic Compounds - TICs
1,2,4,5-Tetramethylbenzene 0.868 134.22 3.48 1.06 5,300 0.0395 0.53% 0.67% 23 51390
1,3-Diethyl Benzene 0.864 134.22 24.00 1.13 4,900 0.0365 0.49% 0.62% 149 50650
Cis-1,3-Dimethyl Cyclohexane 0.784 112.22 11.70 21.50 5,800 0.0517 0.58% 0.88% 103 1140690
Cis-Decahydronaphthalene 0.890 138.25 0.889 2.30 7,700 0.0557 0.77% 0.95% 8 162002
Cyclopentane, 1,2,4-Trimethyl- (1.Alpha 0.754 112.22 3.70 21.80 4,900 0.0437 0.49% 0.74% 27 977133
0-Cymene (O-Isopropyltoluene) 0.877 134.22 23.30 1.50 8,300 0.0618 0.83% 1.05% 245 113886
Semivolatile Organic C d:
2-Methylnaphthalene [ 1.006 [ 14220 [ 2460 0.06 [ 130] 0.0009]  0.01% 0.02% 4 65
Naphthalene [ 1.162 | 12817 [ 3100 0.09 | 50] 0.0004]  0.01% 0.01% 2 39
Volatile Organic Compounds -TICs
1,2-Diethylbenzene 0.880 134.22 71.10 1.05 870 0.0065 0.09% 0.11% 78 8356
1,3-Cyclopentadiene, 1,2,3,4-Tetramethyl-5-Methylene 0.859 134.22 1.84 1.97 980 0.0073 0.10% 0.12% 2 17660
1,4-Dimethylcyclohexane 0.766 112.21 11.70 17.90 1,300 0.0116 0.13% 0.20% 23 212862
1,2-Dimethyl-4-Ethylbenzene 0.867 134.22 12.70 0.75 990 0.0074 0.10% 0.13% 16 6774
Cis-1,3-Dimethyl Cyclohexane 0.784 112.21 11.70 21.50 9,500 0.0847 0.95% 1.44% 168 1868371
Decahydro Naphthalene 0.897 138.25 0.89 2.30 1,300 0.0094 0.13% 0.16% 1 27351
Ethyl Cyclohexane 0.804 112.21 3.96 12.80 1,100 0.0098 0.11% 0.17% 7 128796
Ethylmethyl Cyclohexane 0.777 126.24 3.68 4.27 1,900 0.0151 0.19% 0.26% 9 74213
Trans-1,2-Dimethylcyclohexane 0.770 112.21 11.67 19.40 990 0.0088 0.10% 0.15% 18 175686
Volatile Organic Compounds
Benzene 0.876 78.11 1790.00 94.80 5 0.0001 0.00% 0.00% 19 4336
Cyclohexane 0.778 84.16 55.00 96.90 130 0.0015 0.01% 0.03% 14 115231
Ethylbenzene 0.863 106.47 170.00 9.60 10 0.0001 0.00% 0.00% 3 878
Isopropylbenzene (Cumene) 0.862 120.19 61.30 4.50 260 0.0022 0.03% 0.04% 23 10703
M,P-Xylene 0.870 106.17 161.00 8.29 3 0.0000 0.00% 0.00% 1 227
Methylcyclohexane 0.769 98.19 14.00 46.00 2,800 0.0285 0.28% 0.48% 68 1178194
O-Xylene (1,2-Dimethylbenzene) 0.880 106.17 178.00 6.65 4 0.0000|  0.00% 0.00% 1 243
Toluene 0.862 92.14 526.00 28.40 10 0.0001 0.00% 0.00% 10 2598

Molecular Weight (Given by the nominal molecular weight of C9-C18 aliphatics given that they comprise >85% of the NAPL; MADEP 2002) [g/mol]: 170.00

EHS @ Support

Notes:

[1] Physiochemical properties for all VOC and VPH constituents were obtained from the U.S National Library of Medicine Toxicology Network (TOXNET) database and the Commonwealth of Massachusetts Executive

Office of Environmental Affairs Department of Environmental Protection.

Composition based on non-aqueous phase liquid (NAPL) sample collected from MW-11A
HVE-01 NAPL composition is based on the NAPL sample collected from HVE-01 by ERM in June 2015.
g/cm® - grams per cubic centimeter

g/mol - grams per mol

mg/L - milligrams per Liter

mg/kg - milligrams per kilogram

mol/kg - mol per kilogram

ug/L - micrograms per Liter

mm Hg = millimeters of Mercury

ug/kg = micrograms per kilogram

ug/m3 = micrograms per meters cubed

Equation for Maximum Potential Soil Gas Concentration from LNAPL Source calculations:
Cqg =X VP; MW, conv / RT

Where:

C,; = maximum potential soil gas concentration of the constituent “i” from LNAPL volatization in ug/mj;
x; = mole fraction of constituent “i” in the LNAPL;

vp; = pure phase vapor pressure of constituent “i” in the LNAPL in mmHg;

MW, = molecular weight of constituent “i” in g/mol;

conv = conversion factor from g/L to ug/m3: 1,000,000,000

R = Ideal Gas Constant: 62.36367 L mmHg K™ mol™

T =temperature: 298 K

consider it done

Page 1of 1




Table 6-11
Effective Solubility Calculations (H-3P)
The Sherwin-Williams Company
Gibbsboro, New Jersey

Pure-Phase |Pure Phase Vapor H-3P H-3P Maximum Potental Soil
Pure-Phase Molecular - H-3P H-3P H-3P . . .
Constituent Density Weight ! Solubility Pressure Concentration | Concentration Percent Percent Mole EstmatediEfective Gas Concentration
e (mg/L) (mm Hg) Mass B Solubility from LNAPL Source

(g/cm3) (g/mol) (25 deg C) (25 deg C) (me/\e) (mol/ke) Fraction TR (pg/L) (pg/m3)
Aliphatic Hydrocarbons
c9-C12 [ [ 14000 [ 007 [ 000087 | 790,000] 5.3020] 79.00% 90.13% | 63 [ 6287
Semivolatile Organic Compounds - TICs
1,2,4,5-Tetramethylbenzene 0.868 134.22 3.48 1.06 6,100 0.0454 0.61% 0.77% 27 59148
1,3-Diethyl-5-Methylbenzene 0.865 148.27 8.81 1.00 5,400 0.0364 0.54% 0.62% 55 49396
Decahydro Naphthalene 0.897 138.25 0.89 2.30 4,300 0.0311 0.43% 0.53% 5 90468
M-Xylene (1,3-Dimethylbenzene) 0.870 106.17 161.000 8.29 6,600 0.0622 0.66% 1.06% 1,702 500495
0O-Cymene (O-Isopropyltoluene) 0.877 134.22 23.30 1.50 4,400 0.0328 0.44% 0.56% 130 60373
Semivolatile Organic Compounds
2-Methylnaphthalene [ 1.006 [ 14220 | 2460 ] 0.06 [ 360] 0.0025]  0.04% 0.04% | 11 [ 181
Naphthalene [ 1.162 [ 12817 | 3100 ] 0.09 [ 1,500] 0.0117]  0.15% 020% | 62 [ 1166
Volatile Organic Compounds -TICs
1,2,3-Trimethyl Benzene 0.873 120.19 75.20 1.69 4,900 0.0408 0.49% 0.69% 521 75750
1,2,4,5-Tetramethylbenzene 0.868 134.22 3.48 0.53 5,000 0.0373 0.50% 0.63% 22 24149
1,2,4-Trimethylbenzene 0.876 120.19 57.00 2.10 9,500 0.0790 0.95% 1.34% 766 182492
1,3,5-Trimethylbenzene (Mesitylene) 0.864 120.19 48.20 2.48 7,500 0.0624 0.75% 1.06% 511 170143
Cis-1,3-Dimethyl Cyclohexane 0.784 112.21 11.70 21.50 6,900 0.0615 0.69% 1.05% 122 1357027
1,4-Diethyl Benzene'? 0.862 134.22 24.80 1.06 7,700 0.0574 0.77% 0.98% 242 74662
2-Ethyl-1,4-Dimethyl Benzene 0.868 134.22 14.60 0.94 5,500 0.0410 0.55% 0.70% 102 47242
M-Cymene 0.861 134.22 42.50 1.72 12,000 0.0894 1.20% 1.52% 646 188804
Volatile Organic Compounds
Benzene 0.876 78.11 1790.00 94.80 100 0.0013 0.01% 0.02% 390 86718
Cyclohexane 0.778 84.16 55.00 96.90 140 0.0017 0.01% 0.03% 16 124095
Ethylbenzene 0.863 106.47 170.00 9.60 4,400 0.0413 0.44% 0.70% 1,194 386389
Isopropylbenzene (Cumene) 0.862 120.19 61.30 4.50 660 0.0055 0.07% 0.09% 57 27168
M,P-Xylene 0.870 106.17 161.00 8.29 19,000 0.1790 1.90% 3.04% 4,898 1440818
Methylcyclohexane 0.769 98.19 14.00 46.00 2,100 0.0214 0.21% 0.36% 51 883646
O-Xylene (1,2-Dimethylbenzene) 0.880 106.17 178.00 6.65 50 0.0005 0.01% 0.01% 14 3042
Toluene 0.862 92.14 526.00 28.40 15 0.0002 0.00% 0.00% 15 3897

Molecular Weight (Given by the nominal molecular weight of C9-C18 aliphatics given that they comprise >85% of the NAPL; MADEP 2002) [g/mol]: 170.00

Notes:

[1] Physiochemical properties for all VOC and VPH constituents were obtained from the U.S National Library of Medicine Toxicology Network (TOXNET) database and the Commonwealth of Massachusetts Executive
Office of Environmental Affairs Department of Environmental Protection.

[2] Solubility @ 20 deg C

Composition based on non-aqueous phase liquid (NAPL) sample collected from MW-11A

HVE-01 NAPL composition is based on the NAPL sample collected from HVE-01 by ERM in June 2015.
g/cm® - grams per cubic centimeter

g/mol - grams per mol

mg/L - milligrams per Liter

mg/kg - milligrams per kilogram

mol/kg - mol per kilogram

ug/L - micrograms per Liter

mm Hg = millimeters of Mercury

pg/kg = micrograms per kilogram

pg/m3 = micrograms per meters cubed

Equation for Maximum Potential Soil Gas Concentration from LNAPL Source calculations:

Cqg =X Vp; MW; conv / RT

Where:
C,; = maximum potential soil gas concentration of the constituent “i”
x; = mole fraction of constituent “i” in the LNAPL;

from LNAPL volatization in ug/mg;
vp; = pure phase vapor pressure of constituent “i” in the LNAPL in mmHg;

MW, = molecular weight of constituent “i” in g/mol;

conv = conversion factor from g/L to ug/m3: 1,000,000,000

R = Ideal Gas Constant: 62.36367 L mmHg K™ mol™

T = temperature: 298 K

EHS §U R;’J”O'I"Tr Page 1of 1



Table 6-12
Soil Saturation Limit Calculations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Effecti
Calculated Mole Se;“lve
L Soil Organic Carbon/Water , Soil R )
Solubility in Water . . Henry's Law Constant . Fraction | Saturation
Analyte Partition Coefficient . . Saturation ..
(mg/L) (Dimensionless) . (H-3P Limit
(L/kg) Limit )
(mg/ke) value) [All soils]
(mg/kg)

C9 - C12 Aliphatics 7.00E-02 1.50E+05 6.50E+01 14 90.13% 12.70

Benzene 1.79E+03 1.46E+02 2.27E-01 765 0.00% 0.01

Cyclohexane 5.50E+01 1.46E+02 6.13E+00 61 0.03% 0.02

Ethylbenzene 1.69E+02 4.46E+02 3.22E-01 140 0.00% 0.00

Isopropylbenzene (Cumene) 6.13E+01 6.98E+02 4.70E-01 72 0.04% 0.03

M,P-Xylene 1.61E+02 3.75E+02 2.82E-01 117 0.00% 0.00

Methylcyclohexane 1.40E+01 1.06E+03 1.76E+01 51 0.48% 0.25

O-Xylene (1,2-Dimethylbenzene) 1.78E+02 3.83E+02 2.12E-01 130 0.00% 0.00

Toluene 5.26E+02 2.34E+02 2.71E-01 287 0.00% 0.01

2-Methylnaphthalene 2.46E+01 2.48E+03 2.12E-02 84 0.02% 0.01

Naphthalene 3.10E+01 1.54E+03 1.80E-02 68 0.01% 0.00

Equation
C..= pST (Kd p,+ 06, +H O, ) |Using Effective Solubility Values: Cesat = Mole Fraction x cSat |
b

Where: Shallow Zone Units Notes

cSat: Soil Saturation Limit Calculated Above mg/kg See equation above

Cesat: Effective Soil Saturation Limit Calculated Above Based on Lowest cSat value for each soil layer mg/kg See equation above

S: Aqueous Solubility Chemical Specific mg/L Literature Value

Sw: Effective Solubility Calculated using NAPL chemical data from MW-11A and H-3P mg/L Site-specific value

Kd: Soil Distribution Coefficient Chemical Specific L/kg Calculation: Kd = Koc x foc
H': Henry's Law Constant Chemical Specific Unitless Literature Value

Koc: Soil Organic Carbon/Water Partition Coefficient Chemical Specific L/kg Literature Value

foc: Fraction Organic Carbon Content in Soil 0.00129 Unitless mass ratio Average value from 2017 data
6g: Moisture Content (Gravimetric Water Content) 0.21 Unitless mass ratio Average value from 2017 data
Ow:Volumetric Water Content 0.2982 Unitless volumetric ratio Calculation: Bw = pb x 6g / pw
Ba: Volumetric Air Content 0.1618 Unitless volumetric ratio Calculation: 6a=n - 6w

pw: Density of Water 1 kg/L Value at 25 °C

pb: Dry Soil Bulk Density 1.4 kg/L Average value from 2017 data
n: Total Soil Porosity 0.46 Unitless volumetric ratio Average value from 2017 data

(https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017),U.S National Library of Medicine Toxicology Network (TOXNET) database, and the Commonwealth of Massachusetts Executive Office of
Environmental Affairs Department of Environmental Protection.
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Table 6-13

Summary of Lines of Evidence Supporting LNAPL Extent
The Sherwin-Williams Company
Gibbsboro, New Jersey

Nominal MIP/PID )
Petrophysical L. LNAPL Mass | NAPL Pore Fluid | Associated Soil Associated
Location ID Sample ID Investigation Estimate Saturation Screening PID Nearby MIP Response Peak EPH Concentration?
? (1)
Area Sub-Area (%pv) Result (ppm) Location Interval (mg/kg)
(ft bgs)
DP-1 DP-1(15.3'-16.0") H 3 4.7 1,046 - 2 89
DP-2 DP-2 (12.0'-12.6") H 3 3.9 1,740 CPT-MIP-22 4.5 2,200
DP-3 NS H 3 NS 1,425 - 5.5 NS
DP-4 DP-4 (13.5'-14.2") H 3 4.8 2,938 - 4 2,500
DP-5 DP-5(11.5'-12.2") H 3 7.4 1,622 - 2.5 290
DP-6 NS H 3 NS 7 - NS
DP-8 DP-8 (12.0'-12.7') D 1 2.0 67 CPT-MIP-04 0.6
DP-9 DP-9 (8.0'-8.8") D 1 3.5 1,200 CPT-MIP-08 0.6 410
DP-13 DP-13 (2.2'-3.0") K 2 2.2 1,250 CPT-MIP-16 1.75 1,500
DP-13 DP-13 (6.5'-7.2") K 2 4.3 17 CPT-MIP-16 1.75
DP-14 DP-14 (6.8'-7.5') K 2 1,500 CPT-MIP-16 1.75 470
DP-14 DP-14 (13.5'-14.2") K 2 2.2 12 CPT-MIP-16 1.75
DP-15 DP-15 (6.8'-7.4") B 1 3.0 1,200 CPT-MIP-18 8 170
DP-15 DP-15 (11.0'-11.7") B 1 1.1 70 CPT-MIP-18 8 NS
DP-16 DP-16 (3.3'-4.0") K 2 2.4 100 CPT-MIP-15 1.75 2,400
DP-17 DP-17 (1.9'-2.5") E 2 3.8 280 CPT-MIP-19 2.5 110
DP-17 DP-17 (3.0'-3.6') E 2 4.3 1,500 CPT-MIP-19 2.5 NS
DP-17 DP-17 (4.4'-5.0") E 2 1.9 3 CPT-MIP-19 2.5 34
DP-18 DP-18 (3.5'-4.2") E 2 5.1 590 CPT-MIP-21 2.5
DP-18 DP-18 (6.5'-7.2") E 2 0.7 2 CPT-MIP-21 2.5
DP-20 DP-20 (6.2'-6.8') F 2 6.1 1,525 CPT-MIP-25 1.9 1,100
DP-20 DP-20 (8.0'-8.8') F 2 3.3 1,003 CPT-MIP-25 1.9
DP-21 DP-21(10.7'-11.2") A 1 5.5 2,073 CPT-MIP-26 8 300
DP-21 DP-21(11.2'-11.7") A 1 1.7 2,567 CPT-MIP-26 8 630
DP-21 DP-21(14.0'-14.6'") A 1 5.0 615 CPT-MIP-26 8
DP-21 DP-21(16.9'-17.3) A 1 1.0 19 CPT-MIP-26 8 NS
DP-22 DP-22 (7.3'-8.0") A 1 1.4 385 CPT-MIP-27 8 130
DP-22 DP-22 (11.3'-12.0") A 1 8.7 1,023 CPT-MIP-27 8 3,000
DP-22 DP-22 (13.5'-14.2) A 1 8.3 1,340 CPT-MIP-27 8 2,100
DP-22 DP-22 (17.7'-18.3) A 1 1.5 530 CPT-MIP-27 8 52
DP-22 DP-22 (20.5'-21.0") A 1 4.8 17.3 CPT-MIP-27 8 NS
DP-23 DP-23 (11.0'-11.7") J 3 2.2 680 CPT-MIP-32 3.5 2,100
DP-23 DP-23 (14.0'-14.7") J 3 3.6 2,600 CPT-MIP-32 3.5 81
DP-23 DP-23 (16.0'-16.7") J 3 0.1 12 CPT-MIP-32 3.5
DP-24 DP-24 (13.5'-14.2) J 3 3.6 1,200 CPT-MIP-34 3.5 1,300
DP-24 DP-24 (17.0'-17.5") J 3 0.3 7 CPT-MIP-34 3.5
Notes:

(1) = PID readings from boring logs used for Investigation Area H locations in place of MIP responses where MIP was not conducted.

(2) = EPH values in gray font were below laboratory detection limits.

%pv = percent pore volume

ppm = parts per million

ft bgs = feet below ground surface

mg/kg = milligrams per kilogram
NS = Not sampled
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Table 7-3
Effective LNAPL Mobility Limit Concentration Calculations
The Sherwin-Williams Company
Gibbsboro, New Jersey

Soil Porosity Fraction Residual NAPL Density Dry Bulk Residual NAPL
Sample/Area ID NAPL Density Concentration
[nl [S] [Po] [ps] [Cres,soil]
MW-11 0.4026 0.087 0.7923 1.4 19,822
H-3P 0.4026 0.087 0.942 1.4 23,568
Middle Distillates (Silt-Fine Sand) 22,857
Middle Distillates (Fine-Med Sand) 13,333
Gasoline (Silt-Fine Sand) 10,000
Gasoline (Fine-Med Sand) 5,833
_ eo " Po PRRLLS
Cres soil | T~ | 10° ==
: Ps kg
Where: Source of Data:
Cres soil = Residual NAPL concentration in soil (mg-res/kg-soil) Calculation
0, = n xS, = Residual NAPL volume fraction (cms—res/cms—soil) Calculation
p, = Density of NAPL (g-res/cm>-res) MW-11 and H-3P 2017 samples (70 deg F)
ps = Dry soil bulk density (g-soil/cm3-soil) Average value of 2017 soil properties data
n = Soil porosity (cm>-void/cm>-soil) Average value of 2017 soil properties data
S, = Fraction of residual NAPL filled void (cm®-res/cm>-void) 0.087 = Max value of 2017 field saturation data
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Table 8-4
Groundwater Biogeochemical Analytes, October 2017
The Sherwin-Williams Company
Gibbsboro, New Jersey

Biogeochemical Analytes
(Concentrations Measured October 9-11, 2017)

Field-Measured Analytes Electron Acceptors (or Indicators) Other Analytes Non-Toxic Biogenic Gases
Screened Well Functional
Zone ID Position
Dissolved ORP Spec AT Nitrate Nitrite Alkalinit Methane Carbon
Oxygen | (Ag/AgCl) pH C:nd. Turbidity | Temperature | (relative to DO (asN) (asN) MnZ* Fe? s0,> s* (as CaCO;) DOC (dissolved) Dioxide
Ve 8/ ’ background) (dissolved)
mg/L mV s.u.| pS/cm NTU °c °c mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
MW-SCAR Background 0.2 -203 4 255 34 18 0 0.2 01U 0.01J 0.04 15 12 1U 5U 5 0.003 J 100
MW-12 Source 0.8 -62 6 170 6 22 5 1 0.1 0.01J 0.06 24 5U 1) 89 9 3.300 130
MW-11 Source Distal 4.4 135 6 27 4 20 3 4 0.0J 0.01J 0.01J 0.5 5U 1) 13 3 0.600 15
Shallow MW-13R Mid-Plume CL 0.1 -234 7 981 1 22 4 0.1 1U 0.21 ) 0.02 77 5U 1U 246 10 4.700 280
MW-26 Mid-Plume E 0.1 -149 6 4,440 1 21 3 0.1 2 U 0.25 ) 0.04 68 5U 1U 263 12 1.800 260
MPMW-0009 Mid-Plume W 0.1 -116 6 3,220 1 26 8 0.1 2 U 0.27 J 0.24 41 9 1 521 24 2.800 520
MW-03 Distal Plume CL 0.1 -285 7 1,312 1 19 1 0.1 0.3 0.19J 0.38 65 5U 1U 106 12 0.940 130
Intermediate |MPMW-0003 |Source 0.2 -135 6 193 6.2 19 0 0.2 2 U 0.19J 0.1 26 6 1 72 2 0.550 62

Notes:

(1) Former Manufacturing Plant — Groundwater Technical Memorandum dated December 22, 2014 from Weston to USEPA.

mg/L - milligrams per Liter

mV= milliVolts
s.u. = insitu

us/cm - micro Siemens per centirmeter

NTU - Nephelometric Turbidity Unit

°C= degrees celsius

U = The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.
J =The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.
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Table 8-5
Microbial Results Summary, October 2017
The Sherwin-Williams Company
Gibbsboro, New Jersey

Percentile® Result® Abundance® | Abundance®
Rank Interpretation Relative to Relative to
Sample Water Bio-Trap Incubation Typical in Lab (Potential for | Background Total
Name Bearing Installation Period Analyte Result Metabolic Database Target (Result/ Bacteria
(Well ID) Zone Date (days) Moniker Result Qualifier Units Analyte Mechanism Targets (%) Degradation) | Background) (%)
MW-SCAR Shallow 10/12/2017 62 EBAC 3,330,000 = cells/bead Total Eubacteria All Many Organic Compounds 16 Low 1 100
MW-12 Shallow 10/12/2017 62 EBAC 10,200,000 = cells/bead Total Eubacteria All Many Organic Compounds 46 Moderate 3 100
MW-11 Shallow 10/12/2017 62 EBAC 18,500,000 = cells/bead Total Eubacteria All Many Organic Compounds 64 Moderate 6 100
MW-13R Shallow 10/12/2017 62 EBAC 1,680,000 = cells/bead Total Eubacteria All Many Organic Compounds 4 Very Low 1 100
MW-26 Shallow 10/12/2017 62 EBAC 4,650,000 = cells/bead Total Eubacteria All Many Organic Compounds 24 Low 1 100
MPMWO0009| Shallow 10/12/2017 62 EBAC 18,400,000 = cells/bead Total Eubacteria All Many Organic Compounds 64 Moderate 6 100
MW-3 Shallow 10/12/2017 62 EBAC 2,180,000 = cells/bead Total Eubacteria All Many Organic Compounds 8 Very Low 1 100
MPMWO0009 Shallow 10/12/2017 62 PM1 12 = cells/bead Methylibium petroliphilum PM1 Aerobic MTBE, TBA 6 Very Low 0.05 0.00
MW-3 Shallow 10/12/2017 62 PM1 436 = cells/bead Methylibium petroliphilum PM1 Aerobic MTBE, TBA 6 Very Low 2 0.02
MW-12 Shallow 10/12/2017 62 TOD 44,600 = cells/bead Toluene/Benzene Dioxygenase Aerobic Aromatic Hydrocarbons 95 Very High 178 0.44
MPMWO0009| Shallow 10/12/2017 62 TOD 76,900 = cells/bead Toluene/Benzene Dioxygenase Aerobic Aromatic Hydrocarbons 97 Very High 308 0.42
MW-26 Shallow 10/12/2017 62 abcA 30,800 = cells/bead Benzene Carboxylase Anaerobic Benzene Moderate 123 0.66
MPMWO0009 Shallow 10/12/2017 62 abcA 133 = cells/bead Benzene Carboxylase Anaerobic Benzene Low 1 0.00
MW-12 Shallow 10/12/2017 62 APS 15,300 = cells/bead Sulfate-Reducing Bacteria Anaerobic Most Hydrocarbons 39 Moderate 61 0.15
MW-11 Shallow 10/12/2017 62 APS 41,800 = cells/bead Sulfate-Reducing Bacteria Anaerobic Most Hydrocarbons 48 Moderate 167 0.23
MW-13R Shallow 10/12/2017 62 APS 53,100 = cells/bead Sulfate-Reducing Bacteria Anaerobic Most Hydrocarbons 50 Moderate 212 3
MW-13R Shallow 10/12/2017 62 BCR 1,070,000 = cells/bead Benzoyl Coenzyme A Reductase Anaerobic Aromatic Hydrocarbons Very High 4,280 64
MW-26 Shallow 10/12/2017 62 BCR 322 = cells/bead Benzoyl Coenzyme A Reductase Anaerobic Aromatic Hydrocarbons Low 1 0.01

Notes:

1 "Percentile Rank" is a measure of microbial abundance relative to all other detected results in Microbial Insights laboratory's large database. The larger the rank value, the more the relative abundance of the analyte. For example, a percentile rank value of 65% implies that the result is greater than

the result for 65% of other similar samples tested by Microbial Insights where the target was detected. Percentile rank estimates are based on Microbial Insight’s database of more than 40,000 unique samples available with gPCR and QuantArray results for each particular target (e.g. EBAC) and sample

type (e.g. water or Bio-Trap) at the time of testing. Percentile estimations for any given assay and sample type are based on detected results only (i.e., estimated values and values below detection limits were not considered). Similarly, the available data for each assay is a function of the date the assay
was developed and the frequency at which the analysis is requested (i.e. percentile rankings are not available for recently developed assays and less commonly performed assays due to insufficient historical data to allow confident estimation).

2 “Interpretation” remarks are based on the following rationale:

A) If "Percentile Rank" is available, interpret 0% to 10% to be Very Low, 11% to 25% to be Low, 26% to 50% to be Moderate, 51% to 75% to be High, and >75% to be Very High.

B) For Analytes abcA, assA, BCR, BPH4, EDO, PHNA, RMO, TOD, and TOL: If "Percentile Rank" is unavailable, interpret results (cells/mL or cells/bead) <100 to be Very Low, 100 to 999 to be Low, 1,000 to 9,999 to be Moderate, 10,000 to 999,999 to be High, and >1,000,000 to be Very High.

C) For Analytes ALKB, ALMA, ANC, APS, bssA, EBAC, mnssA, NAH, NidA, PHE, and RDEG, : If "Percentile Rank" is unavailable, interpret results (cells/mL or cells/bead) <1,000 to be Very Low, 1,000 to 9,999 to be Low, 10,000 to 999,999 to be Moderate, 1.000,000 to 9,999,999 to be High, and >10,000,000
to be Very High.

3 "Abundance Relative to Background" is the ratio of the reported result relative to the corresponding value in the background sample. Reporting limit used where value is "<".

4 "Abundance Relative to Total Bacteria" is the ratio of the reported result relative to the corresponding value of EBAC in that sample, expressed as percent of EBAC. Reporting limit used where value is "<".
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Figure Source:
Former Manufacturing Plant Groundwater Technical Memo
(Weston Solutions, December 2014.)
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FORMER MANUFACTURING PLANT
LNAPL INVESTIGATION REPORT
THE SHERWIN-WILLIAMS COMPANY

FORMER MANUFACTURING PLANT
SUBAREA KEY MAP
WITH HISTORICAL OVERLAY

Figure Source: Remedial Investigation Report,

Soil, Sediment, Surface Water, Pore Water and Vapor Intrusion,
Sherwin-Williams/Hilliards Creek Superfund Site; Weston, 2018
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Phreatic Surface
Based on Pore
Dissipation Tests

Alternating sand and
sandy silt intervals at
and below groundwater
to 20 feet bgs.

Increasing fines
identified at depths
greater than 25 feet bgs

Where:
gt = total cone resistance
fs = sleeve friction

U = pore pressure
Rf = friction ratio [Rf = fs/qt x 100%]

EXAMPLE CPT LOG FROM CPT/MIP-26

FIGURE 4-2

THE SHERWIN-WILLIAMS COMPANY
FORMER MANUFACRING PLANT, GIBBSBORO, NJ




FID Response in
the Vadose Zone

PID Response
(above and below
groundwater)

FID Response
PID Response
KV (micro-volts)

FIGURE 4-3 THE SHERWIN-WILLIAMS COMPANY
EXAMPLE MIP LOG WITH INTERPRETATION FORMER MANUFACRING PLANT, GIBBSBORO, NJ
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